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EXPERIMENTAL FLOW PROPERTIES IN THE WAKE OF A 

120° CONE AT MACH NUMBER 2.20 

By James  F. Campbell and Josephine W. Grow 
Langley Research Center 

SUMMARY 

An investigation has been conducted to obtain flow properties in the wake of a 
120° cone at a free-stream Mach number of 2.20. Free-stream Reynolds number based 
on model (base) diameter was 0.66 X 106 for the study. Measured total and static pres
su res  were used to calculate the appropriate flow properties which are presented in tab
ular form. 

Results typical of the tabulated data indicate that the largest gradients in the flow 
properties occur at the location in the wake near the neck-down o r  recompression region. 
The wake profiles tend to smooth out farther downstream to the extent that static pres
su re  becomes essentially constant ac ross  the wake. Velocity distributions at these dis
tances were predicted empirically by considering velocity as a power-law function of lon
gitudinal distance from the cone and as an exponential function of radial distance from the 
wake center. 

INTRODUCTION 

Consideration is being given to the landing of unmanned instrumented probes on the 
surfaces of neighboring planets, such as Mars and Venus (refs. 1 and 2). The tenuous 
atmospheres associated with these planets have resulted in entry designs having low 
ballistic coefficients and utilizing retardation devices, such as parachutes, to effect a 
soft landing. Various studies (refs. 3 and 4, for example) have shown the necessity for 

Since the design of andeploying the terminal decelerator system at supersonic speeds. 
efficient decelerator system is dependent upon adequate knowledge of the flow field in 
which it must function, it is desirable to obtain flow properties in the wake of a typical 
entry configuration traveling at super sonic speeds. 

Accordingly, an investigation has been conducted to obtain flow properties in the 
wake of a 120' included-angle cone at a free-stream Mach number of 2.20. The flow 
properties were calculated from pressures  measured with a pressure rake at various 
locations in the wake. Free-stream Reynolds number based on model (base) diameter 
was 0.66 X 106 for the study. 



SYMBOLS 


D cone base diameter 

M Mach number 

AM Mach number defect, M, - MI 

P static pressure 

q dynamic pressure 

Aq dynamic-pressure defect, q, - q1 

‘T ambient (static) temperature 

V velocity 

AV velocity defect, V, - V I  

X,Y,Z coordinates of pressure orifices (origin of axis system at center of cone base) 

Subscripts : 

1 conditions in wake 

03 conditions in free s t ream 

max maximum 

APPARATUS AND TESTS 

Wind Tunnel 

Tests were performed in the test  section of the Langley 4- by 4-fOOt (1.22- by 
1.22-m) supersonic pressure tunnel which is a variable-pressure continuous-flow facility. 
The nozzle leading to the test  section is symmetrical and may be manually changed to 
provide Mach numbers from about 1.40 to 2.20. 
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Model and Instrumentation 

Details of the cone model and model support system are shown in figure 1. The 
cone had an apex angle of 120° along with a sharp nose and shoulder. It was constructed 
of polished aluminum, the base diameter being 4.80 inches (12.19 cm). The cone model 
was supported in the test section by a horizontal cantilevered s t ru t  having a sharp leading 
edge with a maximum cross-sectional thickness of about 0.375 inch (0.953 cm). Use  of 
this wall-mounted support system eliminated the possibility of obtaining schlieren photo
graphs during the tests. 

A pressure rake, illustrated in figure 2, was used to perform the wake survey behind 
the 120° cone. The rake was 10.00 inches (25.40 cm) high and was composed of 41 total-
pressure tubes 0.25 inch (0.64 cm) apart  and 21 static-pressure tubes 0.50 inch (1.27 cm) 
apart. The rake was connected to a sting which in turn was connected to a standard sting 
support system. 

The pressures  were recorded by using three 48-channel pressure sampling gages 
each of which sequentially transmits each pressure sampling to an electrical pressure 
transducer. The transducer transforms the pressure information into an electrical sig
nal which is then recorded in digital form on punch cards. The two gages used to record 
total pressures  had a maximum range of 7.50 lb/sq in. (5.17 N/sq cm) absolute, while 
the one gage used to record static pressures  had a maximum range of 2.00 lb/sq in. 
(1.38 N/sq cm) absolute. 

Accuracy and Test Conditions 

Accuracy of the pressure sampling valves is within 1 percent of the full-scale range 
of the gage; this includes all e r r o r s  of linearity, hysteresis, and repeatability. The free-
stream stagnation pressure was measured with a precision mercury manometer, the accu
racy of which is k0.50 lb/sq f t  (+23.94 N/sq m). 

The free-stream test conditions for the cone model were as follows: 

Mach number . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.20 
Reynolds number based on model (base) diameter . . . . . . . . . . . . . . .  0.66 X 106 
Stagnation pressure,  lb/sq in. (N/sq cm) . . . . . . . . . . . . . . . . . .  .7.50 ( 5.17) 
Stagnation temperature, OF (OK) . . . . . . . . . . . . . . . . . . . . . . .  110 (316.5) 

The schematic drawing in figure 3 (obtained from schlieren photographs presented 
in ref. 5 )  illustrates the general nature of the flow field around a 120' cone at M, = 2.30. 
Also shown are the three longitudinal stations aft of the 120° cone at which pressure data 
were obtained. At each longitudinal station the pressure rake was traversed to provide 
data at lateral locations in the wake ranging from y/D = -0.40 to y/D = 3.00. In order  
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to minimize the possible effects of bow shock reflection off of the tunnel wall and of sup
port s t rut  interference, the major portion of the wake surveyed was that which is away 
f rom the wall (+y). (See fig. 1.) 

TABULATION OF EXPERIMENTAL DATA 

Flow properties calculated from measured total and static pressures  in the wake 
of the 120° cone are presented in tables I to III. The tabulations consist of the local flow 
properties of Mach number, static and dynamic pressure, velocity, and ambient tempera
ture, each of which is nondimensionalized by its respective free-s t ream value. Each set 
of data is identified by the necessary geometric information to define its location in the 
flow field aft of the 120° cone. The appropriate normal shock expressions and isentropic 
flow relations were used in conjunction with the measured total and static pressures  to 
.obtain the desired flow properties. Stagnation temperature in the wake was  assumed to 
be equivalent to that in f r ee  stream. 

It should be pointed out that the design of the pressure  rake results in an inherent 
displacement distance between the total and static pressure  tubes of about 0.50 inch 
(1.27 cm). This displacement has been accounted for such that the total and static pres 
su res  used to calculate the flow properties result from identical locations in the flow 
field. No attempt was made to adjust the data for interference effects which might have 
resulted because of shock interaction between the pressure tubes. 

RESULTS AND DISCUSSION 

Results typical of the data listed in tables I to 111a r e  presented in the following 
discussion. 

Wake Signatures at  Several x/D Locations 

The variation of the flow properties across  the wake is shown in figure 4 at the 
three longitudinal stations surveyed (y/D = 0). These wake signatures indicate that the 
largest variations of the properties across  the wake occur at the longitudinal station 
nearest to the neck-down region of the wake (x/D = 2.50). The large gradients existing 
at this x/D location a r e  due to a recompression region near the wake center and to the 
proximity of the trailing shock (as illustrated in fig. 3). The wake profiles tend to smooth 
out farther downstream (x/D = 5.00 and 8.39) to the extent that the static pressure p 11p,
becomes essentially constant across  the wake. The lack of radial static-pressure gra
dients provides an important simplification when the wake flow field is analyzed by using 
boundary-layer theory (ref. 6). Also, a constant static pressure  is beneficial for calcu
lating pressure distributions on a body (decelerator) immersed in the wake. 
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The data in figure 4(a) show that for each x/D location the minimum dynamic 
pressure occurs at the wake center. An increase in distance away from the center gen
erally results in a continual increase in dynamic pressure. An increase in z/D beyond 
that attainable with the pressure  rake (z/D = 1.04) would result in a further increase in 
dynamic.pressure, which would approach the free-s t ream value of dynamic pressure at 
the wake boundary (represented by the bow shock in fig. 3). These trends in dynamic 
pressure  a r e  s imilar  to those for Mach number and velocity in figure 4(b). 

The values of dynamic pressure, Mach number, and velocity at the wake center 
(z/D = 0; y/D = 0) are seen in figure 4 to increase with increase in x/D. These proper
ties would approach free-s t ream values at some x/D location greater  than those tested 
in the present study. For x/D = 2.50, dynamic pressure is only about 30 percent of the 
free-s t ream value and Mach number is only slightly greater  than unity. An increase in 
x/D to 5.00 results in an increase in q at the wake center to almost 60 percent of q, 
and an increase in Mach number to about 1.60. These trends are illustrated in figure 5 
where dynamic pressure, Mach number, and velocity at the wake center a r e  presented as 
functions of x/D. Also shown in figure 5 a r e  the properties at the wake center in the 
form of differences or  defects f rom their respective free-s t ream values. Since the 
center-line properties represent minimum values at  a particular x/D in the wake, the 
defects represent maximum values by definition. The trends of these defects with x/D 
are opposite those discussed for the properties with x/D; that is, the defects a r e  largest 
at x/D = 2.50, and they decrease with an increase in x/D. The Mach number and veloc
ity defects appear to be linear with x/D. These results a r e  s imilar  to those obtained 
behind cone bodies at subsonic speeds in reference 7. 

Empirical Velocity Profiles 

An attempt w a s  made to describe empirically the velocity distributions across  the 
wake at the various x/D locations where experimental data were obtained. Emphasis 
was placed on the data obtained at  the la rger  x/D locations, primarily because of the 
similarity of their velocity profiles. The velocity defect used as the correlating param
eter is defined as 

or 

Observation of the velocity data in figure 4(b) indicates that the maximum velocity defect 
(AV)mz occurs at the wake center with the velocity defect continually decreasing with 
an increase in z/D. These trends suggest an exponential expression of the form 
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-- AV - ea+b(z/D)+c( z / D ) ~  
T T  
" 0 3  

The constants a, b, and c were calculated for each of the x/D locations shown in 
figure 4(b) by using the method of least squares and are listed as follows: 

2.50 -0.998 -0.113 -7.409 
5.00 -1.686 -1.398 .385 
8.39 -2.121 -1.295 -.016 , 

This empirical representation of velocity distribution is shown in figure 6 to provide 
excellent agreement with the experimental data at x/D = 5.00 and 8.39; the agreement is 
not as good at x/D = 2.50. These resul ts  substantiate the premise that wake velocity 
appears to be an exponential function of z/D at x/D locations suitably downstream of 
the recompression region. 

In order to obtain an expression which depicts wake velocity as a function of x/D, 
as well as z/D, it is necessary to determine the dependence of the constants (eq. (1)) 
on x/D. In order to do this, it was found that a simple expression resul ts  if  the con
stants a r e  evaluated by using the following boundary conditions suggested by the experi
mental data: 

At z/D = 0 

At z/D = 0 

At z/D = 1.0 

By using these conditions equation (1)becomes 

-= (AV)max e-1.10(z/D)2AV 
v, v03 
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An expression is obtained describing (AV)max/V, as a function of x/D by 
recalling the linear nature of (AV)max/V, with x/D in figure 5. This linearity on a 
log-log scale results in a power-law relationship of the form 

where n is the slope of the straight line. Evaluation of the constants d and n yields 

so that the velocity defect, described as a function of x/D and z/D, becomes 

-A v =  0.68($) -0.815 e - l . l o O ( ~ / D ) ~  (5)v, 

In t e rms  of velocity, this dependence on x/D and z/D is 

-v1 = 1 - 0.68($) - 0 - 8 1 5 e - 1 . 1 0 ~ ( ~ / ~ ) 2  
v, 

The values of Vl /Vm predicted by equation (6) are shown in figure 7 to be in good agree
ment with the experimental data at x/D = 5.00 and 8.39, although this agreement is not as 
good as that previously demonstrated by the least-squares method. As was expected, poor 
agreement exists between the experimental values at x/D = 2.50 and those predicted by 
equation (6). This empirical expression also can be used to estimate velocity profiles at 
x/D locations greater than 8.39. 

Wake Signatures at Several y/D Locations 

The variations of the static and dynamic pressures  across  the wake are shown in 
figure 8 for selected y /D  locations from 0 to  2.00 at the three longitudinal stations 
investigated. Mach number and velocity profiles are not presented because the trends of 
these properties have been shown previously to be similar to those of dynamic pressure. 
The static- and dynamic-pressure signatures at x/D = 2.50 show definite decreases in 
the magnitude of pressure gradients with an increase in y/D. An increase in x/D tends 
to  accentuate this trend such that both the static- and dynamic-pressure signatures are 
essentially constant at the largest  x/D and y/D station shown. (See fig. 8(c).) 
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CONCLUDING REMARKS 

An investigation has  been conducted to obtain flow properties in the wake of a 
1200 cone at a free-s t ream Mach number of 2.20. Measured total and static pressures  
were used to calculate the appropriate flow properties which are presented in tabular 
form. 

Results typical of these tabulated data indicate that the largest gradients in the flow 
properties occur at the location in the wake near the neck-down or recompression region. 
The wake profiles tend to smooth out farther downstream to the extent that static pressure 
becomes essentially constant across  the wake. Velocity distributions at these distances 
were predicted empirically by considering velocity as a power -law function of longitudinal 
distance from the cone and as an exponential function of radial distance from the wake 
center. 

Langley Research Center, 
National Aeronautics and Space Administration, 

Langley Station, Hampton, Va., May 20, 1969, 
124-07-03-12-23. 
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TABLE 1.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 2.50 

q l l q m  
.715R27 
.bY952d 
.6AHH23 

t i73592 
e658319  
- 6 4 8 5 5 9  
- 6 3 6 8 9 5  
- 6 2 1 2 8 5  
- 6  1 7 0 8 5  
.002967  
- 7 8 2 5 4 2  
- 7 7 5 3 5 2  
- 7 7 3 8 7 6  
- 7 7 5 1 1 1  
.776344  
- 7 7 3 2 0 1  
- 7  7 1 9 6 9  
.773474  
- 7 6 7 3 1 3  
.706263  
.744995 
- 7 6 9 5 0 4  
- 7 6 9 0 9 3  
,773269  
.777433  
.7eoc95  
- 7 7 5 0 9 9  
- 7 7 7 1  97 
. 7 7 w a 7  .ROO360 
-6G3807 
- 6 1 9 8 3 8  
.641453  
- 6 4 2 1 4 3  
- 6 5 4 2 4 1  
.66155a  
- 6 7 0 7 7 2  
,682766  
- 7 0 6 1 7 3  
- 7 1 9 8 8 6  
- 7 4 1 2 0 2  

1 .0949178  
1 . 1 9 5 0 1 5 7  
1 . 3 4 1 7 9 6 3  
1 . 2 4 8 3 8 4 4  
1 .168A715  
1 . 1 5 6 3 3 9 2  
1 . 1 4 2 1 3 1 2  
1 .150915H 
1.17 1 2 5 4 3  
1.03 7 4 9  8 9  

, 8 6 6 5 5 3 4  
- 8 4 6 4 6 2 8  
.R3044U7 
- 8 2  815 4 4  
- 8 2  5 8 9 3 9  
. 8 1 9 0 5 2 5  
. R l 3 3 3 2 4  
.�I124549 
- 8 0 7 5 5 9 5  
- 7 7 6 0 9 1 7  
.79 a4488  
.BO98143 
- 8 0 7 9 4 5 8  

81 9 3 7 3 3  .A3 11622 
.H358598 
, 8 3 6 4 8 3 4  
- 8 4 7 1 5 6 4  
. t 1 5 ~ i a 2 9  .9 7 0 8 0 4 8  
- 9 7  1 0 7 0 7  

1.05 2 5 6 1 2  
1 1 5 7 6 5 4 9  
i . 1 6 9 0 7 a 6  
1 . 1 9 1 2 5 4 1  
1 .1630820  
1 . 1 3 8 9 8 5 0  
1 . 1 3 0 8 8 8 3  
1.13 2 4 2 1  5 
1 . 1 0 0 9 7 3 4  
1 . 0 7 8 5 9 5 3  

(a) y/D = -0.40 

v l / v m  

. 9101620  1 . 0 4 4 5 7 8 0  .5860652  1 e040 
- 8 2 4 7 5 0 6  1 . 0 8 5 2 6 2 9  .4807934  .988 
- 7 1 5 6 5 4 4  I. 1 3 5 1 1 0 8  - 3 7 5 5 2 1 6  - 9 3 6  
- 7 8 2 9 5 1 6  1 . 1 0 4 6 2 7 4  e 4 2 4 2 2 9 5  .884 
.E461600  1 . 0 7 5 2 0 9 3  . 4 7 2 9 3 7 3  .E32 
. e 5 6 6 4 5 1  1 . 0 7 0 2 5 1 2  - 4 7 6 0 7 9 7  .780 
,8687086  1 . 0 6 4 5 1  8 1  - 4 7 9 2 2 2 2  .728 
.a612277  1 . 0 6 8 0 7 7 0  .4603675  .676 
.844182  f3 1.0 7 6  1417 .44 1 5 12 9  - 6 2 4  
. 9 6 3 4 5 9 4  1.01 8367  1 . 7321886  .572 

1 . 1 4 1 0 8 9 4  . 9 2 5 6 6 7 8  1 . 0 2 2 8 6 4 4  .520 
1 . 1 6 3 7 7 6 0  e 9 1 3 1 5 1 0  1. (?621449 .468 
1. 1.321.240 . 9 0 2 9 0 1 0  1 . 1 0 1 4 2 5 4  .416 
1.18476CZ . 9 0 1 4 1 8 7  1 .1092815  .364  
1 .1R73711  . e 9 9 9 4 8 2  1 - 1 17 1 3 7 6  .312 
1 . 1 9 5 2 9 9 5  - 8 9 5 4 6 8 1  1 . 1 3 1 2 7 8 6  .260 
1 . 2 0 1 9 5 8 7  . e 9 1 6 8 7 9  1 .1454196  .208 
1 .2029827  . 8 9 1 1 0 5 1  1 .1501332  e156 
1 .2087C69  .A878406 1 1 5 4 8 4 6 9  .104 
1 . 2 4 5 9 6 1 3  - 8 6 6 2 9 4 0  1 .1503188  .052 
1.21 9412 1 .88 17C3C 1 . 1 4 6 9 9 0 8  0.000 
1-21!606 7 9 .a89347  1 1 .1517044  -.052 
1 . 2 6 8 2 5 4 4  .888099  1 1 .156418  1 -.104 
1 . 1 9 4 9 2 6 9  , 8 9 5 6 7 9 2  1 1 3 0 4 9 3 0  -.156 
1.18129? 9 - 9 0 3 3 6 7 7  1 .1045678  - .208 
1 .1758932  .9063947  1 . 0 9 5 9 2 6 1  - .260 
1 .1751  7 7  8 - 9 0 6 7 9 5 0  1 . 0 8 7 2 8 4 4  -.312 
1 .1629867  . 9 1 3 5 9 9 3  1.0 6 29305  -.364 
1 . 1 5 0 4 9 7 6  .9204977  1 .0385766  - .416 
1 . 0 2 9 4 0 1 3  . 9 8 4 9 7 2 9  .e335323  -.468 
1 . 0 2 9 1 2 9 8  . 9 8 5 1 1 2 7  - 6 2 8 4 8 8 1  -.520 

. 

, 9491687  1 . 0 2 5 4 6 0 8 ,  .5 4 9  1 4 1 5  -.572 
.a555382  1 . 0 7 0 7 7 5 7  . 4 6 9 7 9 4 9  - .624 

8 4 5 9 8 8 0  1 . 0 7 5 2 9 0 4  .46 1 15 3 1  - .676 
- 8 2  7792 7 
.8509857  

1.083840O 
1 . 0 7 2 9 3 0 2  

4 5 2 5 1  14 
.4800078  

- .728-.7 8 0  
.H714054 1.C632323 , 5 0 7 5 0 4 1  -.e32 

a 7 d 3 8 n 4  1 . 0 5 9 8 9 5 4  - 5  2400  20 -.884 
. 	.R770h 1 4  1 . 0 6 0 5 3 0 4  - 5 4 0 4 9 9 8  -.936 
- 9 0 4 7 2 6 6  1 .C472142  - 5 8 2 9 2 2 7  -.98R 
.92498Y3 1 . 0 3 7 3 5 3 1  6 2 5 3 4 5 7  -1.040 
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TABLE I.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 2.50 - Continued 

(b) y/D = 0 

Tipm VllV,  z/D 

-760470 1.0253982 .9751@06 1.0125518 .7 3990 10 1 e040 
-747254 1.1331815 .8 764045 1.0605445 e5711758 .988 
-741359 1.29 71684 -7453033 1.1210592 -4324506 ,936 
-720723 1.1585882 .a547528 1.0711477 .5270007 .884 
,709351 1.9583825 .9437048 1 .O28160O .62 15 509 .E32 
.70azit~ .9933465 1 0066272 .9966326 7044760 .780 
.7465 63' .9646851 1.0356696 -9817394 -787401 1  .728 
-771632 .9206398 1.0818549 -9575782 -8935762 .676 
.?e3418 .7076'02 .877U)332.86 24543 1.1294333 

1.1456842 
.9320334 
-9231464 

-9997514 
1.3 392764 

-624 
.5 72 

.786101 .e457049 1.1646388 -9126715 1.078801 5 -520 

.783494 .E4327167 1.1795039 -9043717 1.1090265 .468 
e775196 .8172338 1.1974139 -8942696 1.1392516 -416 
-752546 -8054821 1.21 11443 .e864469 1.1384766 -364 
-663479 .7565711 1.269451 5 .P 5242 82 1.1377016 .312 
-524407 -6730799 1.37 2 7 0 15 -7885961 1.1361516 -260 
367598 ,5639168 1.51 18067 -6933670 1.1346016 .ZOO 

-286929 .4973650 1.5964238 .6 2 84197 1.1384766 .156 
.310907 .5168512 1.5718077 ,6479854 1.1423516 104 
.330570 .5 3 204 33 1.5525054 -6629236 1.1462266 .052 
.307954 .5126552 1.5771233 .6438107 1.1501016 0 .ooo 
-276974 .4a 8495 2 1.5075642 -6193619 1.1392516 -e052 
.292747 .5046199 1.5872 808 -635 7572 1.1284016 -.104 
.3 79550 .5767664 1.4953583 -7052979 1.1198766 -.156 
.558069 .70 205 1 2  1.3364222 .E11597 3 1.11 13516 - .208 
.702275 .7a 56 349 1.234581 1 -8729323 1.1167766 - -260 
-766269 -8186637 1.1957513 .8952122 1.12 220 16 -.312 
-780603 -83088 84 1.1816082 .9031907 1.1098015 -.364 
,783568 .A371549 1.1144079 .9072256 1.0974015 -.416 
.-I88394 
, 781858  

-853088 2 
,8635035 

1.1562 546 
1.1445101 

-9173196 
.9237914 

1.36 330 15 
1. @ 2920 14 

- .468-.520. 
,782258 .9170683 1 .OH56816 .9555489 9 129513 -.572 
,769307 
.713945 

.9735369 
-9908358 

1.0266147 
1.0091 392 

.9R64070 

.9953532 
-7967011 
7137760 

- a 6 2 4-.676 
e713193 1.0533931 .9483859 1.0258479 -6308509 - e 7 2 8  
.70 7479 
-717061 

1.0324174 
1 .O205143 

.9683304 

.9798395 
1.0159378 
1.0101749 

-6533259 
.e6758009 

-a780-.832 
.731497 1.0 2487 58 .9756063 1.0122984 .6835510 -.E84 
-749700 1.03 17167 -9690042 1 0156014 -6913010 -a936 

-162996 '1 0248643 .9756174 1.0122928 .7 130@10 -.988 
-783826 1.0233045 9771293 1-0115350 e7347010 -1 -040 
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TABLE I.- LOCAL FLOW PROPERTIES'IN THE WAKE OF THE 120' CONE;X/D = 2.50 - Continued 
(c) y/D = 0.21 

91 1q.m Pl/P,  
e 6 9 1 3 8 1  .95 207 14 1 . 0 4 8 7 0 4 6  . 9 7 4 9 8 0 9  .74865 1 0  1e040  
- 6 8 8 5 4 4  1 .06  1 4 3 7 9  e 9 4 0 8 5 0 1  1 . 0 2 9 5 6 7 5  .5998508  .988 
. 777444  1 .3006855  . 7 4 4 3 8 1 6  1 . 1 2 2 1 9 9 6  . 4 5 1 0 5 0 6  - 9 3 6  
- 7 6 7 6 1 4  1 . 1 4 4 6 3 9 3  et3665653 1 . 0 6 5 5 3 8 9  . 5750508  .E84 
e767000  1 . 0 3 7 7 5 1 9  .9632 1 7 5  1 . 0 1 8 4 8 7 6  . 6 9 9 0 5 1 0  .E32 

7 7 0 9 5  1 . 9 9 4 1 0 9 2  1.00 5865 3 .9970203  - 7 6 5 7 0 1 1  .780 
7 7 1 0 8 9  . 9 5 3 5 6 3 1  1 .0471551  .9757868  .E323512 e728  

.7755 97  .9 1 2 7 6 8  1 1 . 0 9 0 3 0 5 2  .9530912  .9137263  .676 
,781926  . 8 7 8 2 1 2 2  1 . 1 2 8 0 9 1 3  .932 7 6 3 5  , 9 9 5 1 0 1 4  .624 
- 7 8 5 9 1 1  .a624977  1 . 1 4 5 6 3 9 9  .9231707  1 . 0 3 6 9 5 1 4  5 7 2  

7 8 6 1  01 .e457049  1 . 1 6 4 6 3 8 8  .9 1 2 6 7 1 5  1.0 7 8 8 0 1  5 .520 
e7872C9 

7 8 4 5 2  3 
. e 3 4 3 9 7 2  
.0215768  

1 .1775723  , 9 0 5 4 5 4 5  
1 .1923696  .a 9 7 1 2 6 4  

1 . 1 0 9 8 0 1 5  
1 . 1 4 0 8 0 1 6  

- 4 6 8  
e416  

.77Y981 . 8 1 9 2 2 6 5  1 .1950975  . e 9 5 5 8 2 6  1 . 1 3 9 2 5 1 6  .364 
e 7 5 2 6 1 4  . 8 0 5 7 9 3 7  1.2 1O7800 . e 8 6 6 5 5 4  I. 1 3 7 7 0 1 6  .312 
. 0 8 7 2 3 0  , 7 7 3 6 9 1 9  1.2488'34O .e646103  1 .1268516  e260  
- 5 8 1 7 2 1  - 7 1  5 2 7 8 9  1 . 3 2 0 0 0 4 0  - 8 2 1 7 9 4 4  1 .1160016  .208 
.44353 7 . 6 1 9 0 3 9 6  1 .4413  1 5 5  .743 1 5 0 8  1 .1361516  .156 
e375096  . 5 6 4 2 0 9 2  1 .51  1 3 5 5 8  - 6 9 3 6 9 6 8  1 . 1 5 6 3 0 1 6  1 0 4  
- 3 5 0 8 6 6  .55 100 37 1 . 5 2 8 3 1 9 1  .6811795  1 . 1 6 0 1 7 6 6  .052 
- 3  7 4 2 5 5  .56 1 7 5 5 4  1 . 5 1 4 5 7 0 8  .691341R 1 .16405  16 0 .ooo 
- 4 4 3 1 3 4  .6 1 6 0 0 3 0  I. 4 4 5 1 5 4 8  .7405255  1 .1462266  -.052 
- 5 4 3 0 8 3  - 6 0 7 3 0 8 3  1.3 54R 32 1 .800008l 1 . 1 2 8 4 0 1 6  -.104 
- 6 3 7 8 7 3  . 7 4 9 5 2 6 5  1 2 7 7 9 9 6 0  . e 4 7 3 2 8 3  1 . 1 1 4 4 5 1 6  - .156 
.730260  
- 7 6 9 1 0 6  

. '8070378 

. a 2 4 1 7 1 8  
1 .2093181  . e 8 7 4 9 1 4  
1 . '1893632 . 8 9 8 8 2 4 7  

1 . 1 0 0 5 0 1 5  
1 . 1 1 1 3 5 1 6  

-.208-.260  
- 7 8 5 2 0 9  
- 7 8 8 0 4 2  

. 8 2 8 7 1 9 8  

.e342558  
1 . 1 8 4 1 0 7 9  .90 1 7 8 5 7  
1 . 1 7 7 7 3 4  8 .90536,35 

1 .1222016  
1 .1113516  

-.312-.3 6 4  
. 7 8 8 9 7 9  , 8 3 8 8 5 6 4  1 .17245  8 7  . 9 0 8 3 1 4 8  1 .1005015  - .416 
.708394  
,702123  

, 8 5 3 0 9 8 2  
.a049533  

1 . 1 5 6 2 5 4 6  - 9 1 7 3 1 9 6  
1 . 1 4 2 8 8 2 9  . 9 2 4 6 8 4 4  

1 . 0 6 3 3 0 1  5 
1 . 0 2 6 1 0 1 4  

- .46a-.520  
.789678  .90 9 5 1 7 8  1 .6938115  9 5 1 2 2 3 2  .9369763  -.572 
.7858f?9 .9537817  1 e 0 4 6 9 2 8 0  - 9 7 5 9 0 4 8  - 8 4 7 8 5 1 2  - .624 
.776049  .9R598C5 1.0 1 4 0  1 4 5  . 9 9 2 8 6 5 5  .78 35261  -.676 
- 7 7 0 0 2 4  1 . 0 2 5 1 2 6  1 . 9 7 5 3 6 4 0  1.0 1 2 4 1 9 8  7 1 9 2 0 1 0  - .728 
- 7 5 8 2 1 4  1.01 2 8 7 7 8  .9872962  1 . 0 0 6 4 2 3 6  .7254310  -.780 
.674762 .9514558  1 . 0 4 9 3 4 4 7  . 9 7 4 6 4 7 8  .7 3 160 10 -.e32 
- 6  7 68 8 4  . 9 7 0 0 5 6 6  1 .0301657  .9845791  .7060260  - .e84 
.690303 - 9 9 7 8 6 4 8  1.002 1 2 2 0  .9Q89230  .6804509  - - 9 3 6  
-7029G3 1 e 0 5 6 1 9 8 2  . 9 4 5 7 5 1 1  1 . 0 2 7 1 5 0 0  - 6 1 8 4 5 0 9  -.9 8 8  
-7210R2 1 . 1 2 7 7 9 2 8  . 8 8 1 0 7 4 5  1. '0586091 - 5 5 6 4 5 0 8  -1.040 
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TABLE I.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 2.50 - Continued 

(d) y/D = 0.42 

Pl/P.. z/D 

.717469 1.07 5196.2 .9281080 1.0358264 .6091560 1 040 
-707950 1.1602029 -8533970 1.0717896 -5162206 -988 
.705886 1.2793841 .7598117 1 11520 30 .4232853 .936 
.693396 1.1836651 .E339690 1 .OB09455 .4857628 .E84 
.&e2733 1.1055800 .9006154 1.049203 7 -5482404 .E32 
.674658 1.0493733 .9 521749 1.0239726 .60 13463 .780 
.675990 
.7 9041 9 

1.0068888 
.9689897 

.9931841 
1.0312567 

1.@034515 
.984016 9 

-6544522 
.E262654 

-728 
-676 

.800644. .e873352 1.1180072 .9382315 .99 80786 e624 

.800551 .a770492 1.129382 2 .93206 12 1 0215077 .572 

.RUG451 .867 1072 1.1404691 .9260076 1.0449368 -520 
7978.45 .8 5 3 3472 1.1559615 .9174817 1.0753946 -468 
.797125 .84 11334 1.1698542 .9097682 1.1058524 .416 
.795091 .a394672 1.1717596 .908705 1 1.1074143 .364 
.794956 
.794147 

.83d8i)47 

.8 348 5 7 6  
1.1725179 
1.1770436 

.9082818 

.9057507 
1.1089762 
1.1 1 83479 

-312 
.260 

-791437 .e299616 1.1826760 .9025908 1.1277195 .208 
,785534 
.781530 

.8260032 
- 8 2  30427 

1.1872448 
1.1906705 

.9000194 

.8980865 
1.1300624 
1.13 24053 

-156 
.104 

.7 81463 .e227234 1.1910405 .a978775 1.1331863 .052 

.783295 -8234038 1.1902523 .E983227 1.1339673 0.000 

.784031 .d2.26578 1.1911164 .E978346 1 1370911 -.052 

.789479 .e243798 1.1891224 .E989605 1.1402150 -e104 

.793616 

.795837 
.e360394 
.8470600 

1.1756871 
1.1630964 

.9065101 

.9 135284 
1.1144430 
1.0 886710 

-.156-.208 
.797876 .E487534 1.1611712 .9145968 1.0871091 -.260 
.7S8O 10 
.799551 

.8+94353 

.~573r79 
1.1603968 
1.15 1405 6 

-9150262 
.9 19997 1 

1.08 55472 
1.0675849 

-.312-.364 
-799184 -8644845 1.1434089 .9243958 1.0496226 -.416 
,801979 
-800955 

,87985 14 
-8938245 

1.1262737 
1.110d813 

.9337514 

.9420763 
1.0168219 
.9 840212 

-.C68-.520 
-729R44 .9664798 1.0338276 .9826907 .7669117 -e572 
-683114 1.1043169 .9017406 1.0486596 -5498023 -e624 
.680645 1.1191374 .8886330 1.0549810 ,5334020 -e676 
-685748 1.1410027 -8696748 1.0640576 - 5170016 -.728 

-683428 1.1085145 .89 8007 0 1.0504641 .5458975 -.780 

.6 88676 1.08443 1 1 .919657.9 1.0399564 .5747933 -e832 
..700799 1.1029626 .9029488 1.0480750 -56542 17 -.884 
.7 129 17 1.1217935 .E863060 1.0560993 -556050 1 -.936 

.723340 1.1182461 .8894155 1.0546047 .5677646 -.988 
-735656 1.1162693 .a911 5 3 4  1.0537685 e5794791 -1.040 
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TABLE I.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;.x/D = 2.50 - Continued 

(e) y/D = 0.63 

.. . _ .  . -. -
. 7 3 8 8 2 3  1 . 0 6 9 3 6 4 0  - 9 3 3 4 8 7  1 1 . 0 3 3 1 8 8 9  - 6 3 4 1 4 7 0  1.040 
. 7 3 0 8 3 7  I. 1 4 7 1 3 8 6  . A 6 4 4 3 5 5  1,O 6 6  5 5 2 4 e 5 4 5 1 1 6 5  -988 
. 7 2 6 5 5 5  1.25C43,56 . 7 8 1 3 9 5 0  1 . 1 0 5 3 4 2 0  .4560860 - 9 3 6  
. 7 1 0 8 h l  1 . 1 6 8 7 9 1 4  . E 4 6 2 2 6 6  1 . 0 7 5 1 7 7 9  a5 1 0 7 5 3 8  .E84 
. 6 9 7 @ 1 0  1 . 0 9 9 9 7 7 2  - 9 0  5 6 1  8 4  1 . 0 4 6 7 8 2  1 .56 5 4 2 1  7 8 3 2  
- 6 9 1 4 5 3  1 . 0 9 7 0 9 9 8  - 9 0 8 1 9 9 4  1 .045  5 3 0 6  . 5 6 3 8 5 9 8  e 7 8 0  
- 6 8 5 8 9 6  1 0 9  4 1 9 8  7 . 9 1 0 8 0 9 8  1 . 0 4 4 2 6  3 4  - 5 6 2 2 9 7 8  .728 
.682107  1 . 0 9 1 1 7 2 3  - 9 1 3 5 4 1 5  1 . 0 4 2 9 3 5 6  . 5 6 2 2 9 7 8  - 6 7 6  
- 6 8 0 2 1 2  1 . 0 8 9 6 5 5 9  9 1 4 9 1 3 5  1 . 0 4 2 2 6 8 0  . 5 6 2 2 9 7 8  - 6 2 4  
- 6 7 8 1 2 8  1 . 0 8 5 7 2 6 0  -918 4 7 9 6  1 . 0 4 0 5  3 10 - 5 6 4 6 4 0 7  .572 
.6 817 2 8  1 . 0 8 6 3 5 2 6  . 9 1 7 9 1 0 1  1 . 0 4 0 8 0 8 6  . 5 6 6 9 8 3 6  e 5 2 0  
. 7 2 5 7 3 7  .99 14000  1.00 8 5 7 4  1 . 9 9 5 6 4 1 2  , 7 2 4 7 3 9 4  - 4 6 8  
.767688  - 9 2 4 0 3 0 9  1.07 82 3 2 7  .9 5 9 4 9 5  1 . 8 8 2 4 9 5 2  e 4 1 6  
, 7 8 7 4 7 5  . 9 1 7 3 7 7 5  1 . 0 8 5 3 4 9 7  , 9 5 5 7 2 5 0  - 9  1 8 4 1 9 8  - 3 6 4  
.793955  
. 8 0 9 5 5 9  

. 9 0 3 6 4 0 8  .89 1 4 8 3  3 
1.100 1 7 6 9  
1.11 3 4 4 7 7  

. 9 4 7 8 2 2 6  

. 9 4 0 6 9 3 4  
. 9 5 4 3 4 4 3  
. 9 8 8 7 0 7 0  

.312 

.260 
. 7 9 5 7 4 0  - 8 7 3 7 4 2  1 1.1330 60  1 . 9 3 0 0 5 7 4  1.0 2 306 9 6  .200 
.793438  .87C48h 2 1 . 1 3 6 6 9 0 9  . 9 2 8 0 7 5 0  1 0 2 7 7 5 5 4  e 1 5 6  
.794941 .86 9 3 3  10 1 . 1 3 7 9 8 1 4  - 9 2 7 3 6 9 4  1 . 0 3 2 4 4 1 3  .104 
.7977(39 . a 7 5 1 5 6 6  1 . 1 3 1 4 8 5 8  . 9 3 0 9 1 5 7  1 . 0 2 2 2 8 8 7  .052 
.798572 . 8 & 0 0 1 0 &  1 . 1 2 6 0 9 7 1  . 9 3 3 A 4 7 4  1.0 1 2 1 3 6 1  0.000 
. 7 9 6 1 1 4  
- 7 9 5 5 1 6  

.A 7 5 6 2 0 3  
- 8 7 2 2 8 8 4  

1 . 1 3 0 9 7 0 2  
1 1 3 4 6 8 0 0  

- 9 3 1 1 9 6 6  
. 9 2 9 1 7 3 5  

1.01 9 1 6 4 8  
1 . 0 2 6 1 9 3 5  

-.052-.104 
- 7 9 6 7 9 3  
. 7 9 4 2 4 4  

. 8 8 9 3 8 4 2  

. 9 0 5 2 8 7 8  
1.11 5 7 5 3 0  
1 .0 .983897 

. 9 3 9 4 4 9 5  
, 9 4 8 7 7 8 6  

. 9 8 8 7 0 7 0  

. 9 5 1 2 2 0 5  
-.156-.208 

- 7 9 6 3 2 6  - 9 4  1 9 4 2 5  1.0 592 835  , 9 6 9 4 6 1 3  .E3809332 - .260 
- 7 8 1 2 3 4  
. 7 3 1 3 5 9  

.972580C 
1 . 3 1 2 2 8 4 6  

1 .U 2 7 5 8 9 8  
- 9 8 7 0 7 7 8  

. 9 8 5 9 0 5 3  
1 .0061 3 0 4  

.8 1 0 6 4 6 0  

. 7 0 0 5 2 9 4  
- e 3 1 2-.3 6 4  

.b8143a  1 . 0 b 4 3 5 3 3  9 3 8 13 4 7  1 . 0 3 0 9 0 4 5  . 5 9 0 4 1 2 7  -.416 

.673524  1 . 0 7 6 0 9 6 9  .92 7 2  8 0 2  1 . 0 3 6 2 3 1  7 .5 7 0 8 8 8  5 - .468  
, 6 7 5 1 0 1  1 . 0 9 6 2 6 5 1  . 9 0 8 9 4 Y 6  1 .045  1566  - 5 5 1 3 6 4 2  - .520  
. b 8 1 1 7 5  1 . 1 0 5 8 9 4 2  . 9 0 0 3 3 5 6  1 . 0 4 9 3 3 9 0  . 5 4 6 6 7 8 4  - .572  

, - 6 8 5 3 4 8  1 . 1 1 4 0 6 1 9  , 8 9 3 n 9 8 4  1 . 0 5 2 8 3 1  7 - 5 4 1 9 9 2 6  - - 6 2 4  
.h93380  1 . 1 2 6 2 6 5 1  .8 & 2 4 0 3 4  1.05 7 9 7 2  1 - 5 3 6 5 2 5 8  - .676 
.731410  1 . 1 3 8 5 8 3 5  .U7175P3 1 . 0 6 3 3 6 7 7  .5310590 - .728  
.7C269U 1 . 1 3 7 5 1 9 7  . a 9 8 8 9 0 3  1 . 0 5 0 0 3 7 5  . 5 6 2 2 9 7 8  - e 7 8 0  
, 7 0 7 7 7 2  1.0d 1 8 6 5 9  . 9 2  1Y9bY 1 . 0 3 8 8 1 4 9  . 5 9 3 5 3 6 6  - - 8 3 2  
- 7 2 3 4 6 6  1 . 0 9 9 5 9 7 2  . 9 6 5 9 5 8 8  1.n4e.6172 .5 8 7 2 8 8 8  -.E84 
. 7 3 7 2 f i a  
. 745@53  

1.11 5 9 8 3 4  
l . l i r2045Y  

.!-I914076 
- 9 0  3 7 6 7 6  

1.0 5 3 6 4 6  1 
1.0.476786 

- 5 8  1041  1 
. 6 0 2 1 2 7 2  

-.936-.988 
- 7 5 6 6 4 2  1 . 0 9 1 6 3 4 6  - 9 1 3 1 2 3 7  1 .0431  3 8 8  . 6 2 3 2 1 3 4  -1 .040  

P1/% z/D 
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TABLE I.- LOCAL FLOW PROPERTIES IN THE WAKE O F  THE 120' CONE;x/D = 2.50 - Continued 

(f) y/D = 0.83 

%/M* P P *  z/D 

-768253 1.~3620589 -9402710 1.0298528 -6685096 1.040 
-759964 1.1307575 .E3785017 1.0598412 .5 833840 .988 
.755390 1.2198565 .a049 8 1 1 1.0944643 -4982583 .936 
-741698 1.149065C -8627978 1.0673310 a5513642 .884 
-727960 1.0872182 ,9171239 1.0411917 .6 044701 832 
-721075 1.0898369 .Y 147497 1.042 3478 .5958795 .780 
-712296 1.0910756 .9 136289 1.0428930 .5872888 e728 
.704975 1.0883486 -91 60981 1.04 16913 5841650 .676 
,697644 1.08 55M54 -9186075 1.0404686 -5810411 -624 
,694990 1.0968679 .90 84070 1.0454295 -5669836 .572 
-692334 1.1085991 -8979319 1.0505003 -5529262 520 
.685202 1. G8538 57 -9187891 1.0403801 -5708885 -468 
-679959 1.064606 2 .9379996 1.0310202 5888508 -416 
.679202 1.0769464 -9265002 1.0366135 .5747933 -364 
.b80338 1.09 127 36 .s 134499 1.042980 1 -5607359 .312 
-678633 1. O Y  2 L A 3  1 -9126227 1.0433823 5583930 .260 
.675033 1.0515809 .9 131 772 1.0431152 -5560501 .208 
-671939 1.07 48297 .928445 1 1.0356614 .5 708885 -156 
-670736 1.0601779 -9420262 1.0289879 -5857269 -104 
-674272 1.1i50227 .9011117 1.04 89638 .5419926 e 0 5 2  
-675886 1.1538780 .a587213 1.0692667 -4982583 0.000 
-675903 1.13 19285 .E774879 1.0603264 -5177826 -.052 
-674335 1.1098829 .a967934 1.3510500 -5373068 -e104 
-674084 
.668137 

1.1564642 
1.0984025 

-8998285 1.0495841 
-9070299 1.0460979 

5404307 
.5435546 

-.156-.208 
.677692 1.1070245 .E99330 3 1.0498248 e5427736 -.260 
.6 7965 3 1.1094236 .89 72005 1.0508534 54 199 26 -.312 
-677252 1.15 11334 -9045834 1.0472835 e5482404 -e364 
- 6 8 8 1  39 1.1036781 -9023103 1.0483840 .5 544881 -e416 
,693268 1.1308286 .YO48562 1.0471514 -5615168 -.468 

.705303 1.1015810 .9041832 1.0474774 .5708885 -.572 
-713208 1.1050793 .9013612 1.0489882 -5732314 -.624 
.722760 1.1124085 .8945583 1.0521281 e5732314 - -676 
-732191 1.1196892 - 8  88149 1 1.0552137 -5732314 -.728 
.735875 
e743351 

1.0988059 
1.0820041 

-9066681 1.0462733 
e9218707 1 e0388765 

-5982224 
.6232134 

- .780-.832 

.6983 98 1.09 80423 .907353 1 1.0459411 -5685456 -.520 

.756768 1 0930962 -9118040 1.0437803 -6216515 - .884 
-770184 1.1041305 -9019068 1.0485792 -6200895 -.936 
-775321 1.0815627 .9 222737 1e0386797 6505473 -.988 

-788048 1 0657404 -9368457 1.0315386 -6810051 -1 e040 


15 




TABLE I .- LOCAL FLOW PROPERTIES IN THE WAI(E OF THE 120' CONE; x/D = 2.50 - Continued 

-

(g) y/D = 1.04 

T1/T03 P1/% z/D 
e807095 1.0610492 .9412128 1 0293888 .70 36464 1.040 
-798942 1.1274919 .88  1336 1 1.058483 8 .6168633 .988 
-794505 1.2129078 .E104557 '1.09 19240 .5300803 -936 
.7 60555 1.1430504 -8679224 1 0648927 -5863720 .e84 
.766556 1.082OG79 .92ie672 1.0388782 -6426637 a832 
.760051 1.0887243 .9157576 1.0418571 -6293726 .780 
.753546 1.095686 1 .9094705 1.04491 38 -61608 1 5  -728 
.746094 1.09 1641 3 .9131176 1.0431417 -6145178 .676 
-738642 1.0875606 .9168130 1.041 343 1 .6129542 e624 
.732200 1.0954559 .9096776 1.0448132 .5 9888 12 -572 
-727651 1.1651093 .90 10345 1.049OOl 1 .5848083 .520 
-719696 1.0946700 -9103852 1.0444696 .5894993 -468 
.71552a 1.087178~ .9171596 1 041 1743 .59419@3 -416 
.714580 1.09734 1 2  .90 73826 1.045635 8 .5 824628 -364 
711736 1.1063499 .E999302 1 .@49535@ .5707354 -312 
-706620 1.1092252 .a973764 1.0507685 .56 36989 e260 
.7(15292 
.702139 

1.1151643 
1.0973631 

.ti921265 

.907962Y 
1.0532999 
1.0456454 

-5566625 
.5722990 

.208 
a156 

.700876 1.0816985 .9 2 2149 A 1.0387402 .5879356 -104 
-702132 1.1205604 .a873855 1.0555807 .5488442 -052 
.707155 1.1668844 ,84781 2  8 1.0744292 .5097527 a. ooo 
-705659 
-706305 

1.1481728 
1.1319765 

.8 635559 

.e774463 
1.0669707 
1.0603462 

-5253893 
.5410259 

-.052-.104 
,707701 
-70340 3 

1.1266014 
1 .I168 1 1  1 

,8821107 
-3906766 

1.0551125 
1 .@539979 

.5472805 
e5535352 

-e156 
-.208 

,714272 1.1433163 .8677003 1.0649985 -5363349 -.260 
-719442 
.721112 

1.1062942 
1.1388538 

.a483044 

.8715181 
1.0741971 
1.063 178 5 

.5 191346 

.5 457 168 
-.312-.364 

-728469 1.11 77494 .ti898517 1.0543949 .5722990 -.416 
.734742 1.1067876 .A995409 1 0497231 .5887175 - .468 
.733114 1.0949 1 3 3  .9 101660 1.6445760 -6051359 -e520 
.748164 1.09 64495 -908604C 1.0453343 .61@6097 572 
.755319 1.0 Y 69744 -9083121 1.0454759 .6 160815 -.624 
-764811 1.10 38460 -9021605 1.0484565 .6 1608 1 5  -e676 
.774303 1.1106747 .~960920 1.0513884 .6 1608 1 5  -.72e 
-778298 1.0949358 .9 101 45 e 1.0445 858 ,6371909 -.780 

.7879a6 1. CB3Y 2 1 2  .920122 3 1.0397298 -6583003 - e 8 3 2  
801025 1.0902656 .9 143616 1.0425366 .6614276 -.E84 

-8121b5 1.0952343 .YO9877 1 1.0447163 -6645549 -.936 
-817173 1.0730296 .9301024 1. q348493 ,6966099 -.988 
-927865 1.0560G57 -9459 3 16 1.0270608 .7286649 -1.040 
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TABLE I .- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 2.50 - Continued 

(hj y/D = 1.67 

Ml/M4, 
- 9 4 5 7 8 0  9 9 2 2 3 8 1  1 .00773S4  - 9 9 6 0 6 8 4  
- 9 4 4 0 0  1 1 . 0 5 9 3 7 2 4  - 9 4 2 7 7 8 9  1 .0286167  
- 9 4 3 9 9 1  1 . 1 4 3 7 0 5 6  - 8 6  7362 5 1 . 0 6 5 1 5 9 3  

9 2 9 1  82 1 .068887  1 - 9 3 3 9 2 8 4  1 0 3  297 2 2 
. 9 1 8 0 6 4  
, 9 1 3 4 7 0  

1 .0072602  
1-012340  1 

. 9 9 2 8 1 7 9  
- 9 8 7 8 2 3 4  

1.(lo36366 
1 . @ 0 6 1 5 7 8  

.9G6980' 1 . 0 1 6 4 d 8 7  - 9 8 3 7 6 3 2  1. O M 2 0 2 7  
- 8 9 9 5 9 5  1 . 0 1 3 7 2 2 3  .9 8 6 4 6 8  n 1 .0068405  
.a95998  1.01 3 0 7 7 4  .9871006  1 . 0 0 6 5 2 2 1  
.892a49  1 - 9 1  5 9 4 1  2 - 9 8 4 2 9 8 1  1 . 0 0 7 9 3 3 5  .A8Q70C 1.01 8 8 4 9 8  - 9 8  146c)O 1 . 0 0 9 3 6 0 9  
.984337  1 . 0 1 8 1 4 2 7  - 9 8 2 1 4 9 2  1 . 0 0 9 0 1 4 4  
.a78974  1 - 0 1  7 4 2 8 4  - 9 8 2 R 4 5 9  1 . 0 0 8 6 6 4 1  
- 8 7 7 7 8 3  1 . 0 2 2 0 2 5 8  9 7 8 3 7 0 4  1 . 0 1 0 9 1 2 4  
-8765.32 1 .0266985  - 9 7 3 8 4 2  8 1 . 0 1 3 1 8 1 7  
- 8 7 3 4 4 2  1 . 0 2 9 7 9 6 2  . 9 7 0 8 5 3 0  1.0 1 4 6 7 7 5  
- 8 7 2 1 0 6  1 .0340680  - 9 6 6 7 4 5 4  1.0 1 6 7 2 8 9  .H6?463 1.02 5 9 6 0  2 - 9 7 4 5 5 6 7  1.0 1 2 8 2 4 2  
- 8 6 8 6 3 2  I . 0191010  9 8  12 1 4 4  1. GO94843 
e870420  1.03 4030  7 - 9 6 6 7 8 1  3 1 .0167110  
e872203  1 . 0 4 9 5 6 6 6  - 9 5 1 9 9 2 2  1 . 0 2 4 0 6 3 1  
- 8 7 2 6 3 7  1 .04  3 5 4  77 - 9 5 7 6 9 3 9  1 .0212349  
- 8 7 5 6 7 3  1.C391818 - 9 6 1 8 5 1  7 1 .0191675  
- 8 7 7 1 9 1  1.O3703C4 - 9 6 3 9 0 7 5  1 . 0 1 8 1 4 3 9  
- 8 7 6 8 0 8  1 .0337000  .9 6 7 0 2 1  8 1 . 0 1 6 5 9 1 0  
.e79779  1 . 0 2 9 0 5 6 3  - 9 7 1  5 66  3 1 .0143208  
.e82750  1 . 0 2 4 4 2 7 h  - 9 7 6 0 4 0 5  1 .01  2 0808 
. a88323  1 .0266847  - 9 7 3 8 5 6 1  1 .0131751  .R93897 1.02 892 8 4  - 9 7 1 6 8 9 7  1 . 0 1 4 2 5 9 1  
. t i95908 1 G 1 6 7 4 4 0  - 9 8 3 5 1 3 9  1 . 0 0 8 3 2 8 1  
.899816  1 .0060955  - 9 9  3 9 6 6 6  1 . 0 0 3 0 5 5 8  
- 9 0 6 4 5 8  1.063083C - 9 9 6 9 4 3  8 1 . 0 0 1 5 4 9 1  
,909297  - 9 9 8 0 5 6 0  1.00 1 9 3 1 9  9 990  1 9 5  
- 9  1 8 0 3 2  - 9 9 7 6 2 8 8  1 . 0 0 2 3 5 6 9  9 9 8 8 0 3 7  
- 9 2 4 8 6 5  e 9 9 6 1 8 6 7  1 . 0 0 3 7 9 2 9  9 9 8 0 7 4 1  
- 9 2 8 4 1 1  - 9 9 6 3 9 2 5  1 . 0 0 3 5 8 7 8  - 9 9 8 1 7 8 4  
.933858  - 9 9  7 6 1  30  1 . 0 0 2 3 7 2 6  .9987957  
- 9 4 2 4 0 0  - 9 9 5 8 4 5 0  1 . 0 0 4 1 3 3 4  - 9 9 7 9 0 1  1 
- 9 4 5 2 3 8  99  1 1 3  1 8  1.  O G  88427  9 9 5 5 0 4 3  

9 5 0 9 7 5  ' - 9 8 2 4 1 3 2  1 - 0 1  7 6 1  1 2  - 9 9 1 0 2 6 2  
9 5861 3 .9749077  1.02 51 3 7 8  - 9 8 7 1 6 6 2  

pl/pca z/D 
a 9 4 2 8 8 6 1  1 0 4 0  

8 2 5 6 1 1 7  .988 
. 7 o a 3 3 7 3  e936  
- 7 9 8 2 4 7 7  .884 
- 8 8 8  158 1 832 

8 7 4 8 6 7 0  ,780 
e 8 6 1 5 7 5 9  .728 
- 8 5 9 2 3 0 4  .6 7 6  
.a568849  .624 

8 4 9 0 6 6 6  .572 
- 8 4 1 2 4 8 3  .520 
- 8 3 7 3 3 9 2  .468 

8 3 3 4 3 0 0  - 4 1 6  
- 8 2 4 8 2 9 9  .364 
- 8 1 6 2 2 9 8  .312 

8C84115  .260 
.8005932 .208 
- 8  1 0 7 5 7 0  .156 
- 8 2 0 9 2 0 7  .104 
- 7 9 9 0 2 9 5  .052 

7 7 7 1 3 8 3  0.000 
- 7 8 6 5 2 0 3  -.052 
- 7 9 5 9 0 2 2  -.104 

8G05932 -.156 
- 8 0 5 2 8 4 2  -.208 
. e 1 5 4 4 7 9  -.2 6 0  

8 2 5 6 1 1 7  -.312 
- 8 2 7 1 7 5 4  - - 3 6 4  
- 8 2 8 7 3 9 0  - .416 
- 8 5 0 6 3 0 3  -.468 
.E725215 -.5 2 0  

8 8 4 2 4 8 9  -.572 
.E959764  -.6 2 4  
.9053583  -.676 

9 1 4 7 4 0 3  - .728 
- 9 1 7 8 6 7 6  - .78@ 
b 9 2 0 9 9 4 9  -.832 
a 9 3 2 7 2 2 3  -.E84 
. 9444498  -.9 3 6  
- 9 6 7 1 2 2 8  -.988 
- 9 8 9 7 9 5 9  -1.040 
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TABLE I.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 2.50 - Continued 

(i) y/D = 2.08 

MllM, z/D 

1.041804 .9432544 

1.C48470 1 - 0 2  6576 1 
1.95487C 1.1350038 

1.037112 1.03 34877 

1.022921 .954340 1 

1.019384 .9 540497 

1.015846 ,9537495 

1.010670 -9540423 

1.005493 .9543354 

1.P01761 .95 29993 
.999927 .9523807 
.99 7898 .9507273 
.993971 .94 817U 5 
.993632 -9563126 
.993290 .96 46728 
.39179@ .9b61044 
.992169 .96 84744 
,987725 -9626852 
.987076 .9587929 
,967530 .96 151 3 1  
.987984 .9642539 
.9 86616 .9639473 
,990495 a. 9b 6 19 0 3 
.cJ92398 . 9b  71257 
.9942 90 .93 805 23 
,993577 -9637342 
.998572 ;96222C9 

1.001729 .9602013 
1 . ~ 0 4 ~ ~ 
.95 82b69 
1.007262 .95 17501 
1.01 1540 ,9463414 
1 .ti 16924 .94718d 1 
1 .52801  7 .9SGb716 
1.322944 .94 13739 
1 .C25281 ,9357443 
1.030690 -9362597 
1.0 34916 .93 59036 
1.238747 .9333369 
1.043478 .9308383 
1.047555 .92 50087 
1.051629 .9193591 
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1.0 579077 . .9701809 1.1492890 1 040 
-9739611 1.0131225 -9765048 .988 
.E748313 1.0615965 .8037205 e936 
.9673024 1.0164510 -9530499 .E84 

1e0463426 .9762091 1.1023793 .832 
1.046651 1 .9760488 1.0992520 .780 
1.046961 5 .9758874 1.3961247 e728 
1.0466577 .9760453 1.0898700 .676 
1.0463505 .9762@50 1 0836154 e624 
1.0478339 .9754338 1.0828336 .572 
1.0483832 .975148 1 1.0820517 .520 
1.05G1027 .9742532 1.0836154 -468 
1.0527h7G 
1.0443044 

.972865(! 

.9772676 
1.0851790 
1.0 66415 1 

-416 
.364 

1.335682 3 .9817328 1.0476512 .312 
1.3 342 1 2 2  .9824921 1.0429 603 .26C 
1.03 17840 .9 a37450 1.0382693 .208 
1.0 377260 .9ao6762 1 e0460876 e156 
1.0417394 .978598 1 1.0539059 .104 
1.0399330 
1.0361127 
1.036427 8 

.98r)051-7 

.gal5194 

.9813475 

1.0484331 
1.0429603 
1.0421784 

.052 
0.000 
-.052 

1.0341163 .9825417 1.04 1396 6 -.104 
1 .(?33165'3 
1.0322162 
1.0366469 

.9830325 

.9835221 
-9812342 

1.04 13966 
1.0413966 
1.049996 7 

-.156 
-.208- .260 

1.0382040 .98042QC 1.05 85969 -.312 
1.0402855 -9793514 1.0664151 -.364 

1.0423449 ,9782841 1.0 742334 -.416 

1. (3490387 .9 7481)7 1 1.09 14337 -.468 
1.0546769 .9 7186 A7 1 10 86339 -e520 
1.0537924 .9723302 1.1125431 -.572 
1.0531607 .97422 3 1 1.1164522 -e624 
1.0598740 .9691523 1.13 28706 -.676 
1.0558059 .9660425 I. 1492890 -.728 
l.Ob52 621 ,9663280 1 1539800 -.780 
1.0656314 -9661341 1.15 86710 -.832 
1.0683491 .964706 1 1.1703984 -.e84 
1 e0710264 .9632973 1.1821259 -.936 
1.0771903 ,9603460 1.2016716 -.988 
1.083225 7 .9568517 1.2212173 -.1.040 

. 



TABLE I.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 2.50 - Concluded 

(j) y/D = 2.58 

q 1 p m  z/D 

1.134032 .890833 2 1.11 4155 7 .9453116 1.4025828 1.040 
1.146566 -984323 1 1.0156841 .9920121 1.1615139 .988 
1.164295 1.1142510 -8929315 1.0529121 .9204449 -936 
1.142415 -9905826 1.0093929 -9952239 1.1427293 .884 
1.123883 .8989642 1.1052 653 .9450955 1.3650136 -832 
1.121459 .8959383 1.1085686 -9433208 1.3712751 .780 
1.117114 .E921697 1.112694 8 .9410993 1.3775367 e728 
1.1 1449 8 -8957166 1.1088110 .5431904 1.3634482 -676 
1.113784 .9000921 1.1040362 ,9457549 1.3493598 .624 
1.113123 8972266 1.1071611 .9440773 1.3 571867 -572 
1.125786 .899725 1 1.1044359 .9 45540 5 1.3650136 520 
1.105159 -8853732 1.1201 694 .9370618 1.3837982 .468 
1.101659 .8783309 1.1282924 -9326542 1.4025828 -416 
1.104051 .8879478 1.1173328 .9385960 1.3744059 .364 
1.106435 .898 160 1 1.1061423 ,9446246 1.3462290 .312 
1.104729 .e982515 1.1060426 .9446781 1.3438809 .260 
1.104928 .e391 179 1.1050978 .9451854 1.3415329 .208 
1.102763 -8971391 1.107202 1 .9440 5 5 3 1.3446636 .156 
1.104399 -89681 2 2  1.1076137 .943334 1 1.3477944 -104 
1.597164 -8879597 1.1173198 9306031 1.3657963 -052 
1.1184d7 .e906961 1.114311 7 -9402274 1 3837982 0.000 
1.097319 .88 5749 3 1.1197547 .9372863 1.3728405 -.052 
1.102C84 
1.101289 

-8912261 
-8878481 

1.1137300 -9405412 
1.11 74426 .9385367 

1.3618828 
I.. 3712751 

- e 1 0 4-.156 
1.127207 
1.107543 

.E951743 
-892405 5 

1.1094C40 -9428714 
1.1124361 .9412387 

1.3806674 
1.3650136 

-.208-.260 
1.112682 
1 1 1  3532 

.e396467 
-8958428 

1.1045214 .9454946 
1.1086730 -9432646 

1.3493598 
1.3618828 

-.312-.364 
1.114381 -8920920 1.1127799 .9410535 1.37 44059 -e416 
1.122729 
1.138709 

-8908729 
-8926732 

1.1141177 .94033 2 1 
1.1121427 .9413969 

1.38 84943 
1.4025828 

-.468-.520 
1.130559 -8947311 1.1098889 -9426105 1.3861463 -e572 
1.12431 7 .8975952 1.1067588 .9442935 1.3697097 -e624 
1.141411 -8967391 1.1076936 .9437912 1.3931905 -.676 
1 135608 -8870130 1-1183620 .9380397 1.4166712 -e728 
1.161261 -8930376 1.1117433 .94 1612 1 1.4291943 -.780 

1.143025 -8821415 1.1237386 .935 1277 1.4417173 -a832 

1.164931 -8869504 1 1184310 ,9380024 1.4534577 - . E 8 4  
1.150574 ,8779293 1.1284051 .9325928 1.4651981 -.936 

1.237728 1.3176466 7323638 1.12761 89 e 6997260 -.988 
-.339784 2.2522523 -3309467 1.2956749 -.0657461 -1 040 

19 




TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 5.00 

(a) y/D = -0.40 

q 1 p m  

-932615 .8859082 
.312808 -8773330 
-903270 .87 33366 
ea78111 8610883 
-864560 -8544179 
-852804 e8400069 
-835233 .E386502 
ed24021 -8347191 
.ai2807 .a337359 .a06992 -8277590 .A0893 1 -8287526 
e812531 .82 94497 
-804500 -8242061 
e310315 .8271738 
.a02561 -8232123 
-800899 .82 34917 
-799238 .e237725 
-799515 .8 250557 
-792037 -8223280 
-744351 -7927967 
-782053 .no 8 1978 
.H05375 -8207178 
.8OS5 13 .8 2 13474 .Y 15463 -8355615 
- 8 1  7665 -8461702 .n29259 -8521480 
eR21530 .84 31676 

-924159 .I3441278 

-824853 8391908 

-826927 ,0327607 

930932 .82 74692 
-836734 .9303531 
.848335 .a360898 
-868910 ,8433466 
ad74021 -8430214 
.go7278 .86@5195 
-905756 - 8 6  16156 
-932517 .a730879 
-941897 -8763336 
.954459 .87 a0612 
.9 roe80  .Re15373 

1.1195796 
1 1290671 
1.133511 8 
1.1472248 
1 1547498 
lelb20196 
1.1 726948 
1.17 72026 
1.18178313 
1.18 52165 
1.1840700 
1.1832660 
1.1893235 
1.1858853 
1.1904741 
1.1901505 
1.1898254 
1.1883404 
1.1914987 
1 2260871 
1.2079594 
1.1933660 
1.1926356 
1.1762355 
1.1641091 
1.1573 196 

1.1518369 

I. 1664338 

1.1720760 

1.1794533 

1.1855511 

1.1822249 

1.1756293 

1.1673271 

1.1676380 

1.1477524 

1.146631 7 

1.13 37889 

1.1302105 

1.1282588 

1.1244069 


-9373810 

-9322327 

-9298110 

-9222994 

e9181514 

9141261 


-9081830 

.90566 16 

,9030920 

.go116 18 

.9018070 

-9Q22591 

-8988471 

.9007853 

,8981975 

,8983802 

.8985638 

.e994017 

.E976186 

.a778544 

.8882676 

,8965627 

-8969759 

-9063031 

-9129659 

.9167305 

.9142275 

.Y116733 

,9085285 

.9@44331 

,9009735 

,9028443 

.9065424 

e9111762 

.9109696 

.9220092 

-9226256 

.929h59R 

:93 16103 

.9326724 

.9347650 


Pl/P, 
1.1655918 

1.1639951 

1.1623984 

1.1623984 

1.1623984 

1.1639951 

1 1655918 

1 1608017 

1.1560 116 

1.1560116 

1.1560116 

1.1592050 

1.1623984 

1.1623984 

1.1623984 

1.1592050 

1.15601 16 

1.1528182 

1.1496248 

1.1623984 

1.1751720 

1.1735753 

1.1719786 

1.1464314 

1.1208842 

1.1208842 

1.1208842 

1.1352545 

I. 1496248 

1.1703819 

1.1911391 

I. 1911391 
1.1911391 
1.1991226 
1.2071061 
1.20 23160 
1.1975259 
1.20G7193 
1.20 39127 
1.2150896 
1.2262665 

z/D 

1.040 

.988 

-936 

.884 

e832 

.780 

.728 

.676 

.624 

e572 

.520 

-468 

e416 

.364 

e312 

.260 

.208 
.156 

e 1 0 4  

.052 


0.000 

-e052-.104 
-.156 
-.208 
-e260 
-e322 
-e364 
-.416 
- -468-.520-.572 
-.024 

-.676 

-e728 

-.780-.832 - .8,84-.936 
-.988 


-1.040 


20 




TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 5.00 - Continued 

1 1 2 8 8  3 2 1  

(b) y/D = 0 

911% v
I/ 

v, z/D 

- 9 1 7 6 2 5  .88 8086'6 1.11 71 8G@ . 9386786  1 .1419722  1.040 
.899827 
- 8 9 3 7 1  1 

. e 7 8 1 9 9 4  .a7 3 9 8 6 5  
1 . 1 2 8 1 0 5 4  .932 7 5 5 8  
1 .1327880  . 9 3 0 2 0 5 8  

1 .1451800  
1 .1483877  

.988 
9 3 6  

.e76588  .a673925  1 .1401497  - 9  261826  1 .143576  1 .E84 
- 8 7 1 1  5 4  . a 6 6 5 2 4 5  1 .1411217  9 2 5 6 5 0 1  1 . 1 3 8 7 6 4 4  e832 
- 8 6 4 4 5  5 .86 BO912 1 . 1 3 9 3 6 7 9  - 9 2 6 6 1 0 7  1 . 1 2 5 9 3 3 2  a780 
.E53860 . e 6 7 7 1 3 3  1 .1397907  9 2 6 3 7 9 2  1 . 1 1 3 1 0 2 1  e728 
- 8 4 0 9 5 5  - 8 4  720 6 6  1 .1629295  9 1362 11 1 .1499916  .676 
.E28017 .E274969  1 .1855191  - 9 0 0 9 9 1 5  1 .1868812  - 6 2 4  
.a28424  .E373748  1 1 7 4 155 8 .9073665  1 .1596150  .572 
.A21023 -8436026  1.1 6 7035 0 .9113388  1 .1323488  .520 
. 797893  .E328149  1 .1793910  - 9 0 4 4 3 5  1 1.1291410 .468 
.761085 . e 1 4 5 3 6 6  1 .2005545  .E924863 1 . 1 2 5 9 3 3 2  e416  
- 7 2 5 6 1 1  . 7 8 6 4 1 6 1  1.23 36 52 6 .8 7 3 4 7 1  7 1 .1515955  - 3 6 4  
.680249  , 7 5 3 0 9 2 8  1 . 2 7 3 6 6 6 0  .E499165 1 .1772578  - 3 1 2  
.h54593 - 7 5 2 1 9 7 2  1 .2747526  .E492678  1 .1355566  e260 
- 6 3 0 8 9 8  - 7 5 2 4 0  1 9  1 .2745042  - 8 4 9 4 1 6 2  1.09 3 8 5 5 4  .208 
.6 1 7 6 0 5  - 7 4 6 0 7 5 9  1 .2821937  .E448115 1 .0890437  e156 
- 5 9 0 5 6 3  , 7 3 1 1 7 7 0  1 .3004104  - 833 80 16 1 .0842320  - 1 0 4  
.571699  - 7 1 5 1 8 4 5  1 .3201217  .E217223  1 .0970632  .052 
- 5 7 0 5 1 5  - 7 1  0 3 0 2 0  1 .3261  7 0  2 .E179799  1 . 1 0 9 8 9 4 3  0.000 
.591827  .7292669  1 .3027563  .8 3 2 3 7 3 2  1.09225 1 5  - .052 
- 6 1 0 9 9 4  .7470396  1 .2810205  ,8455157  1 .0746086  -.lo? 
. 6 2 0 5 9 9  .75 2 3 2 7 3  1 27 4 5 9 4 7  - 8 4 9 3 6 2 1  1 . 0 7 6 2 1 2 5  - .156 
.653573  . 7 7 1 4 8 0 4  1 . 2 5 1 4 8 5 0  - 8 6 3 0 5 3 5  1 . 0 7 7 8 1 6 4  -.208 
.7042 8 1 -801 4 4 6 4  1.21 58  82 5 .E837314  1 .0762125  - e 2 6 0  
.733380  - 8 2  1 7 8 6 4  1 . 1 9 2 1 2 6 6  .E972637 1 .0746086  .-.312 
- 7 7 6 2 3  1 - 81 6 8 0 4 2  1 .1979137  - 8 9 3 9 8 6 0  1 .1419722  -.364 
.804368  .E074845  1.20 8 7 9 4  7 .E877905 1 .2093357  -e416  
.e36238  - 8 2 3 2 9 2 3  1 . 1 9 0 3 8 1 4  - 8 9 8 2 4 9 8  1.2109396 -.468 
e 8 4 1 9 2 1  .E255388  1 .187781  7 .E997167 1.2 12 5 4 3 5  -e520  
- 8 4 8 0 2 1  - 8 2 9 6 2 2 1  1 . 1 8 3 0 6 7 4  - 9 0 2 3 7 0 8  1 .2093357  -e572  
.E52179 .E3275 87 1 .1794556  .9043908  1 . 2 0 6 1 2 7 9  -.624 
e868113  8 4 2 1 8 9 3  1 .1686480  .9104405  1 .2013162  -.676 
.a64648  - 8 4 2 1 9 5 6  1 1 6  8640  8 9 1 0 4 4 4 5  1 .1965045  - e 7 2 8  
. e92753  - 8 5 9 8 1 7 2  1 . 1 4 8 6 5 5 6  - 9 2 1 5 1 2 2  1 .1852773  - a 7 8 0  
.E85962 .E606264  1 . 1 4 7 7 4 4 6  - 9  2 2 0 1  3 5 1.1740500 -0 8 3 2  
- 9 1 4 6 1 4  
e 9 1 6 1 4 1  
- 9 2 6 6 7 1  

- 8 7 2 6 4 5 4  
.E715967 
. 8 7 1 8 7 8 3  

1 1 3 4 2  82 0 - 9 2 9 3 9 0 7  
1 .13545  14 9 2 8 7 5 2 2  
1 . 1 3 5 1 3 7 3  .9 2 8 9 2  38  

1 .1788617  
1 . 1 8 3 6 7 3 4  
1.1 9 6 5 0 4 5  

-.E84-.9 3 6  
-.988 

- 9 4 8 8 2 2  .a775447  9 3 2 3 6 0 6  1 .2093357  -1 - 0 4 0  
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TABLE II.- LOCAL.FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 5.00 - Continued 

. 

(c) y/D = 0.21 

911 %. z/D 

.eo912 8 .92 7 7 3  57  1. C743 1 9 9  .9 6 1 5 6 1 5  .99 12G62 1 .040 

.A52141 .9215823  1 .0808470  - 9 5 8 1 1 1 9  . 9 8 4 7 9 0 6  .a88 

.H3515L . 9 1 5 3 3 5 9  1 . 0 8 7 5 4 2 1  . 9 5 4 5 6 n 7  - 9 7 8  3750 .9?6 
- 8 2 4 6 0 3  . 9 0 5 0 9 n 1  1 .0985976  .9486675  . 9 8 7 9 9 8 4  .884 
.e19894  8 9  6 1 4 4 9  1.106159C . 0 4 4 6 1 5 6  .997621U 0 32 
.r328919 . e 7 9 3 5 9 9  l . l L 6 8 1 9 4  .r) 3 345 5 5 1 . 0 5 2 1 5 4 1  .78G 
.n35972  - 8 6  1060 A 1 1 4 7 2 5 5 7  - 9 2 2 2 9 2 5  1 .1066865  .728 
.832234  .851152R 1.15d4.477 .9161061  1 . 1 2 7 5 3 7 1  .6 7 6  
. f iZ26?0 .83R5 16 2 1 . 1 7 2 8 5 5 1  .9G8G'334 1 .1483877  ,624  
.e23400  .e362059  1 .1754961  .9C6617@ 1.15 15955  .572 
- 8  1 0 3 5 7  .8299106  1 .182727 ' )  . 9015516  1 . 1 5 4 8 0 3 3  .5?0 
.777553  - 8 1 4 6 4 4 1  i . z r 0 4 2 9 3  .a925575  1 . 1 4 9 9 9 1 6  - 4 6 8  
,742709  .-797HA5L' 1 .2200 7 6  d . 8813206  1 . 1 4 5 1 8 0 0  - 4 1 6  .t.9 5 7 7 1 .7722302  1.25G5858 . 8 6 3 5 8 1 9  1.1451ROG - 3 6 4  
.64c)834 .7+ 1 1111 1 - 2  H 82 4 1'7 .A41 1722 1 . 1 4 5 1 8 0 0  - 3 1 2  
.!I 'J? 1 3r .71  bc14t.Y 1 .31  1 5  A23 .a239043  1.129141O - 2 6 0  
- 5 4 7 3 1  3 - 6 9 4 7 0 5 3  1 .3455811  .8058525  1 .1131C21  .208 
. 512487  .b6 8 30 d 7 1.3 786GC 6 . 7 8 4 7 9 2 4  1 .1259332  - 1 5 6  
.4S 34C 1 .6521287  1 .3991723  .77138@9 1 .1387644  - 1 0 4  
.4H545? - 6 4  6 8 5 4 5, 1.4C 5861  9 - 7 6 6 9 6 9 2  1 . 1 3 8 7 6 4 4  .C52 
.4R 7 4 4 0  
- 5 0 3 6 2 6  

.64  6 1  7 7 5  
- 6 5 2  1 2 3 h  

1 .4 t i 41829  .76 807Q.S 
1.3865222 .7796553  

1 .13  A7644 
1 .1275371  

O.GO@-.0 5 2  
- 5 3 0 3 1 7  .6a285c.5 1 .36C42r4  .79&568 1 . 1 1 6 3 0 9 9  -.104 
- 5 6 7 5 0 3  .70'58792 1 . 3 3 1 6 t l C ,  . 8 1 4 5 6 7 7  1 . 1 1 7 9 1 3 8  - .156 
.610470 . 7 5  1 5 8 8 9  1.2 9 9 9  0 4  8 .8341002  1 . 1 1 4 5 1 7 7  - .?e8 
.67C769 .761;7752 1 2 5 8 3 4 3 4  .8591.13C 1 . 1 2 2 7 2 5 4  - . ? b o  

7 1 7 2 9 1  .790754t>  1 .7285549  .e754562  1 .1259332  - .312 
.758375  .bu 31869 1.20736JH .dB82617  1 .1403683  - .364 
.3LL'430 .814d 17 7 1 .1886158  . e 5 9 2 4 6 4  1 .1548033  - .416 .3 7  5 9 3 7  .e391437  1 .1722332  .9?R4374 1 .1515955  - .468 
. 6 j > q b r l  . R 4 7 2 5 0 2  1 .16288C1 .9 1 3 b 4 9  5 1 . 1 4 8 3 8 7 7  - .52@ 
.942L2: ,  .8 7 5 5 5 7 4  1 . 1 3 6 9 1 7 8  .9312251  1.C778164 - .572 
.b44113  .i.(>604 37 1.O9658YO .94974?9  1 .OC 7 2 4 5 1  -.f-24 
.d36h26  . 9 2 4 3 5 Q 5  1.3 993 9 6 6  . 9 4 8 2 4 3 1  1. C C  43  37 3 - .676 
- 8 3 4 9 5 7  . 9 ~ 1 4 3 n j 7  1.098ROh3 .94855 5 9 1 .3608295  -.728 

..3 56 9 7  3 . 9 4 2 3 0 1 3  1. :>5@3826 .969Q326  .9 4 6 297 2 -.832 
, 355367  9557RBC 1 . 0 4 4 d 4 7 9  .976YR54 ,9190310  -.8U4 

t j2949 5 .5 1 448 1 7  1 . 0 8 8 4 6 ~ ; 5  ,954072  5 . 9 7 3 5 6 3 4  - .78@ 

.Y 6 324 5 - 9 7 3 1 2 9 1  1.C2 1 9 4 7 0  .9Y$8544  .89  1 7 6 4 8  -.936 
e882445  9 J 6 3 3 8 9  1.0" 3641 2 . 9 J R l S 1 2  .E725181 -.9 8 8  

8 9 9 5 0 6  1 .Ci i 7 2  3 5 7 - 9 8  306 32 1 . 9 0 8 5 5 4 8  .a532713  -1. c 4 0  
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 5.00 - Continued 

(d) y/D = 0.42 

.AY6185 .93?0726 1.07 1 8 0 6 5  . 3 0 2  Bdhk 

. 8 7 d 6 h l  .'32 '2 9 3 4 4  1 .2815398  .9 57 7 4 5  1 .d-59135 . 9 1 0 6 7 3 0  1 .0925667  .9518868  

.843R7!  

.Y3+399 
.9; \33449.9 i 3 2 5 3 5  

1 .09Yd466  
1.10313277 

- 9 4 7 9 9 9 4  
.945Phh7 

.82519d  .a9 a i o i  8 1.1O61404 .9446256  .8 1 4 0 4  9 .n .?4937 i  1 . l U 9 6 6 3 6  .Y427318 

.3r 3066  .H91)9267 1 . 1 1 4 0 5 8 6  .9433540  ." 0 0  1 3  3 .titi 58323  1.11 9 b 6 3 2  . 9 3  7 3 7 5 8  

.7 '7 4C 13 .i jd 1 0 2 6 9  1 . 1 2 4 9 7 1 9  .97445 H4 

.79179(r  

. ~ H ? ~ ? L I  
.R 1 8 3 9 1C .Rd 34465  

1 .12  7 8 9 2 8  
1 .12  22 9hc) 

. 9328715  .c)359:\ > 9  
-7t1141C .r l H 9 7 d 2 l  1 . 1 1 5 3 1 5 6  .9390356  

7bt5?5(3 .Rh4547 1 1 .1433396  . 9 2 4 4 3 4 4  
-74-3334 . 8 5  33493  1 .1780295  .905 1'394 
.71 X ~ 5 1  . d l 6 5 2 7 1  1 .19d2362  . 3  93YQ30 
- 6 9 4 7 4 2  .79 9 3 6 2  5 1 .2137871  . t i820648 
. I>  h2 4 2  4 .7 7 6 1 a 9 8  1 .24593 '97  .Bo63'757 
.64 775 3 - 7 6  3+77 2 1 .2611093  . t i 573782  
.b4 3637 .761) 5 1 d O  1.2 h 46 7 9 6  .8 55 2 6 3 2  
- 6 4 5 4 5 5  . 7 h  10327  1 .2640592  .9550317  
.654163  .7 7 b 1 8 2 1  1 . 2 5 3 0 4 3 1  . e 6 2 1 3 7 3  
.6 a 3939  . 7 d b d h l l  1 .2331240  ,9737797  
- 7 1 4 5 6 6  .811)30 1 4  1 . 2 0 5 4 9 8 4  .H936719 
. 7 4 3 1 9 7  . d 3  26503  1 . 1 7 9 5 8 0 4  , 9 0 4 3 2 8 9  
.7h3R30 .8>17159  1 . 1 4 6 5 1 8 9  - 9 2 2 6 8 7 5  
.779344  .89247H7 1 .11  2 3 5 5 9  .9412820  
. l o 5 2 4 8  . 9 ~24a 40  1.10 1 4 3 2 6  .9471503  
.794095  - 3 1 3 7 6 5 2  1 .089231  4 - 9  5 3 6 5 2 5  
.737154  - 9 1 0 8 4 5 2  1.3 9 2 3 7 7 2  .9519878  
,802162  .9533754  1 .0942 884 . 95096an  
.11113c  - 9 2 1 1 4 9 1  1.08 1 3 1 0 1  - 9 5 7 8 6 6 7  
.327n43 .93 7 8 3 2 7  1 . 3 6 3 6 0 4 1  - 9 6 7 1 9 8 0  
.r143275 .9344445  1 .3671784  ,9653215  
.353954  , 9 2 6 3 9 9 0  1.0 7 5 0 7 1  3 .9611649  
.d5@8Y3 .9378(324 1 . 0 6 3 5 7 2 8  .9672143  
.d73880 .9551t r48  1 . 0 3 5 1 5 6 4  - 9 8 2 3 0 4 5  
,475283  .9544517  1 .0462330  - 9 7 6 7 6 6 r )  
. ~ 9 2 i a i  - 9 5 2 3 3 7 2  L. 'J484283 , 9 7 5 1 2 4 7  
.896456  .9345462  1 .0669 6 5  3 .9654335  
.91?8472 - 9 2  1997G 1.b804G38 .9593465  

z/D 

1 .0168685  1 .n40 
I. 0 1 6 8 6 8 5  .988 
1.0 1 6 8 6 3 5  - 9 3 6  
1.01 36607  . R R 4  
1 . 0 1 0 4 5 2 9  .832 
1.C040373 .7 80 

.9S 7 6 2  1 8  .7?8 

.9992256  .676 
1 .0008295  - 6 2 4  
1. C 0 40  3 7 3  .5 7 2  
1 . 0 0 7 2 4 5 1  	 .5 2r! 

.98 7 9 9 8 4  .468 

.96 8 7 5  17 .416 
1 .OO85490 - 3 6 4  
1 . 0 4 8 9 4 6 3  .312 
1 .0585697  - 2 6 0  
1 .0681931  .208  
1 .079420  3 .15h  
1 . 0 9 0 6 4 7 6  .104 
1 .09225  1 5  .C  52 
1 . 0 9 3 8 5 5 4  0.000 
1.0A90437 -.052 
1.0 8 423 20 -.104 
1 .0681931  - .156 
1 . 0 5 2 1 5 4 1  -.208 
1 .  GO56412 - .260 
.9 5 9  1283 -.312 
.94  6 297 2 - .364 
.9334660  - .416 
. 9 4 3 0 8 9 4  - .468 
.9 5 2 7 1 2 7  - .520  
.9382777  -.572 
.9238427  - .624 
.9479011  - .676 
.9 7 19595  - .728 
.9495050  -.780 
.9 2 7 0 5 0 4  -.e32 
,9462972  - .E84 
.96 5 5 4 3 9  -.936 

1 .007245  1 - . 9 0 0  
1 .0489463  -1.040 
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE: x/D = 5.00 - Continued 

( e )  y/D = 0.60 

z/D 

. 

.11875C - 9 3  2 9 2 1 4  1 .0687887  . 9 6 4 4 7 5 0  1 .3361152  1.C40 .QO3G58 .924204A 1 .5 7 Or!4 7 3 . 9595931  1 .0377191  .988 

.e91252 9 1 7 4 3 5 2  1 .0852 97 b . 9 5 5 7 5 7 9  1.0 393230  - 9 3 6  

.97?066 .9u891C;4 1 .094467  8 . 9 5 0 8 7 3 2  1 .0361152  .884 

. l ib046 1 .?I243483 1 .0994088  . 9 4 8 2 3 3 6  1 .0329074  ,832 

.e53553  . 9 0 4 1 2 ? 7  1 .0996537  .9481026  1 .0248879  - 7 8 0  

.842552 .9G 1 8 1 2 8  1 . 1 0 2 1 6 3 4  .94675d9  1 .0168685  e 7 2 8  

.834632 - 8 3  6H 5 6 3 1.10 7 5  b4 9 .9438hr )4  1 .0184724  .676 

.326710  .El9 1 3 9 9 4  I. 11 3 2  . 94@933  1 1.0200763 - 6 2 4  

.ti 1 8 7 8 6 . t l t i 6 ~ 0 7 c ;  1 .1184788  , 9 3 7 9 7 6 5  1.0216802 .5 7 2  

. t i14756 .H840273  1.121654G . 9 3 6 2 5 7 8  1 . 0 2 3 2 8 4 1  .520 

. J o b 5 5 7  .H7753d? 1 .1238726  .Q 3 2 3 3 8 5  1.@280957  - 4 6 8  

.Hc?il252 . 8 7 3 ! 2 2 3  1 . 1 3 3 7 5 0 5  - 9 2 9 6 8 3 8  1.0 3 2 9 0 7 4  .416 

.799@3 3 . 8 7 4 7 7 4 h  1 .13191C8 . 9 3 0 5 5 4 1  1 .9248879  .364 
,793878  .87 53765  1 .1312413  - 9 3  1 0 4 8 9  1 .0168685  .312 
. 7 9  799d .87 1386 1 1 .1356864  . 9 2 3 6 2 3 9  1.0 1 8 4 7 2 4  .26C 
- 7 3  1 9  1 h .8573R -35 1 . 1 4 0 1 5 3 1  .9261607  1.0 2 0 @7 6 3  .2C8 
. 7 7 7 8 9 1  .a644698  1 .1434253  -92 4 3 8 6 8  1.0 2 1 6 8 0 2  - 1 5 6  
.775797  - 8 6  2 6 3 3 3  1 .1454876  . 1 2 3 2 5 4 4  1 .0232841  - 1 0 4  
.775522 .e6 1 1 3 2 1  1 .1471 755  - 9 2 2 3 2 6 6  1 0 2 6 4 9 1  8 - 0 5 2  
.783c'43 .85  394H 5 1.144C 1 0 4  . 9 2 4 0 6 5 7  1 .0296994  O.O@@ 
.77 ;399 i  .86 1 0 4 2 4  1 .14  72 765  .92 2 2 7 1 0  1. @ 3 130 35 -.C52 
.7HU79Y . .Rh13686 1.14690'24 .922472Q 1.0 3 2 9 0 7 4  -.104 
.7a7990  . e 7 2 1 2 2 1  1.1348655 .929P722 1 .0168695  - .156 
J 9 7 1  C 5 . $ d 4 1 5 4 5  1 .1215142  .9363335  1.0G09295 - .208 
.795167  .Ad39787 1.1227C.25 - 9 3 5 6 9 9 5  1.CC09295 - .260 
.de0982 - 8 9 6 3 d 2 i :  1 . 1 1 9 1 4 5 4  . 9 3 7 6 1 6 i  1 .00C8295 - a 3 1 2  
.GOr451 .d 8  hd9 16 1 .1193773  ,937409  5 1 . O C  56412  - .364 .d 1 1 7 9 5  . e ? H O c ; o  1 . 1 1  72 6 3  a .338h3C)6 1.0 1 0 4 5 2 9  - .416 
- 9 1  7 2 0 3  . : l d 8 3 4 4 6  1 .1163462  . 9 3 9  129 1 1 .  i)1 52646  - .468 .Y24549  .8? tq722! l  1 .1142833  .94@?4 i l7  1.3 2 0 0 7 6 3  -.52@ .Y32165  .e9412 36 l . l l J 5 5 3 9  .9 47 Z 5 2 7 1 .9216802  - .572 
. r 1 4 W t / > P  . 9 3 2 6 6 3 4  1 .1012 3H7 .9 47 25 4 2  1 . 0 2 3 2 8 4  1 - .624 .t(04(173 .995+Jt jd  1 .O9Y2 58 5 , 948849H 1 .G345113 - .676 

F7d)n,3 .Q U 4 j 7 37 l .@Lj97 t>69 . 9 4 8 0 7 4 1  1 .3457396  - .728 .d6  Y R  86 . 9 ~33675  1. tCrJ7996 . 9 4 7 4 9 9 3  1 .0457386  -.78C .H 9406 7 - 9 1 6 C 5 9 9  1 .O 36764  2 .954 9740  1 .0457386  - .832 .d 4  3 06 3 . 9 i 7 7 5 3 C  1.0 892466  .9536555  1.05C5502 -.E84 
.?1?6JJ .92031179 1 .06L2Q67  b 9 5 7 3 9 1 8  1 . 0 5 5 3 6 1 9  - .936 
- 9 2 1 7 1 7  .95458H3 1.046GQ14 . 9 7 6 3 3 9 6  e 9 9 2 8 1 0 1  -.988 
.93d492 .9950938  1.00 48  926  .9175232  .9 3 0 2 5 8 2  -1. c4e 
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 5.00 - Continued 

(f) y/D = 0.80 

.I Z ' i 8 2 h  

. J 2 3 2 4 9  

.a2638  7 

.9 1 7 4 0 8  .'2C4h 9 A 

. r j96783 

.ii83C3'1 .tl7 5 24 7 

.U05517 .fl5 7596 
, 8 5 7 4 0 1  
. t i49403 
.d43291  .e 382 6 4  
. d 3  3238 
. 6 2 9 3 4 4  .n2 7 3 9  7 .!I2 5 3 1 3 
,323230  .H 2295  R 
.H32423 
- 9 2 3 3 8 7  
- 3 2 5 3 2 3  .H 2 8 0 7 5  
.8327h2 
.e34833  
. 8 3 8 8 3 9  
- 6 4 2 3 0 4  .,549640 
.i1549C6 .dh2 1 0 6  
,869982  
. t (d9465 
:3 514940 
- 9  1 2 6  7 6  
,905745  
.92395c.  
. 912617  
.9 1675 1 .r 2  22 8 4  
.927816  

. 9 5  7 O C  16 1 .0435913  

.90C5859  1 . 0 3 9 8 8 8 8  

. 9 6 3 3 5 9 2  1.C308767 

. 3 4 h n 3 8 2  1 . 0 5 4 1 5 7 3  

.92 34260  1 . 0 7 8 8 7 ~ 0  

.9 1 8 6 7  13 1 . 0 8 3 9 4 2 5  

. 9 1 0 9 0 0 4  1 . 0 9 2 3 1 8 7  

. 9 ~ 6 3 7 7 2  1 .G966675  

.9L 1 8 2 2 2  1 . 1 0 2 1 5 3 2  .4 9 6 9 9 6 7  1 .10  74  lU 1 

.R'762419 1 - 1 0  M2 368  .A 9 L ' h h O l  1 . 1 1 4 3 5 1 3  

.RY60999 1.11 93bA 1 

. d875108  1 .1178138  

. R 8 8 3 4 5 6  1 . 1 1 6 2 3 5 2  
a d h d 6 6 0  1 . 1 1 8 5 2 4 0  

. o n 5 9 2 4 3  1 . 1 1 9 6 7 1 9  .9 8 ~ ~ 2 4 6  1.12 1 6 5 7 7  

. e 8 2 2 2 6 6  1 . 1 2 3 6 4 4 5  
, 8 8 0 7 2 2 1  1.1253CHh 
.Be441  3 2 1 . 1 2 1 2 2 8 7  
. d 7 Q 5 9 3 0  1 . 1 2 6 5 5 2 5  .He06336  1.12 54072  .~ ~ 6 1 ~ 7 71 . 1 1 9 2 7 1 4  
- 8 9 2 8 4 7 6  1 . 1 1 1 9 5 1 5  
. 8 9 4 6 5 b 5  1 .1099706  
.a9750  33 1 . 1 0 6 8 5 9  1 .H9724rJC 1.15 71 3 7 8  
. 0 9 9 3 4 5 5  1 - 1 0  51 7 6 7  
. 8 9 9 0 3 9 1  1 . 1 0 5 1 8 3 6  
- 9 0 0 0 4  37 1.104OH09 
.9C48399  1 .0988755  
.9 15 6 1'41 
.92 35435  1 .0707462  
. 9 2 7 4 u n 7  1.G745506 
. 9 2 8 2 5 4 3  1 .0737368  
- 9 4  1 9 3 4 8  1 .35Y2916  
. 9 3 7 6 1 1 @  1 .06  38 3 7 6  
- 9 4 1 2 1 3 3  1.ObOG489 
.94256  36 1 . 0 5 8 6 3 1 9  
.9+39036  1 . 0 5 7 2 2 7 5  

1 0 8 7 2  378 

z/D 

- 9 7 7 6 3 7 6  . 9 9 6 4 9 9 6  1.040 
- 9 7 9 5 5 6 9  .98208CQ .. 9 8 0  
- 9 ' 3 4  1 1 7  .967662C! - 9 3 6  
- 9 7 2 1 3 9 5  1 . 0 0 4 5 1 0 0  .8 A4 
. 9591538  1.04 1358 1 .R32 .$ 5 6 4 6  1 0  1 .0429602  .7R@ 
.9520190  1 .0445623  - 7 2 8  
. 9 4 9 6 9 0 9  1 .0445623  .6 7 6  
.9467643  1 .0445623  .624 
- 9 4 3 9 4 3 6  1 .0461  6 4 3  .572 
.94349392 1 . 0 4 7 7 6 6 4  .520 
.94020hG 1 . 0 5 0 9 7 0 6  .468 
. 9 3 7 4 9 5 4  1 .0541748  - 4 1 6  
. 9 3 ~ 3 3 h i  1 .0445623  - 3 6 4  
. 9 3 9 1 0 9 1  1.0 3 4 9 4  97 - 3 1 2  
- 9 3 7 9 5 2  1 1 .0349497  .260 
. 9 3 7 3 3 1 0  1 .03494?7  .20a 
.9 3 6 2 5 5 9  1 .0365518  .156 
- 3 3 5 1 7 8 7  1 . 3 3 8 1 5 3 9  - 1 0 4  
. 9 3 4 2 7 5 6  1.04 1 3 5 8 1  - 0 5 2  
.Y364802 1 .0445623  o.nco 
.9336050  1 .0445623  -.C52 
.994222  1 1 .044562  3 -.104 
. 9 3 7 5 4 7 8  1 .0349497  -.156 
, 9 4 1 4 9 9 9  1 . 0 2 5 3 3 7 2  - .208 
. 9 4 2 5 6 6 6  1.02 3 7 3 5 1  -.260 
.Q442396  1 .0221330  - .312 
. 9 4 4 0 0 9 9  1 . 9 2 6 9 3 9 3  -.3 6 4  
. 9 4 5 1 4 3 0  1.C317455 - -416 
. 3 4 5 1 3 9 3  1 . 0 3 8 1 5 3 9  -.468 
. 9 4 5 7 2 6 7  1 . 0 4 4 5 6 2 3  - .520 
. 9 4 8 5 1 8 9  1 .0429602  -.572 
. 9 5 4 7 2 2 4  1 .0413581  - e 6 2 4  
.9592235  1 .0413561  -.676 
. 9 6 1 4 3 9 7  1 . 0 4 1 3 5 8 1  - . n a  
.961d699  1.0 3 17455  -.78@ 
.969457  1 1. E 2 2 1 3 3 0  - - 8 3 2  
. 7 6 7 0 7 5 5  1.G189288 -.et34 
.969@607  1 . 0 1 5 7 2 4 6  - e 9 3 6  
.9698022  1.0 1 8 9 2 8 8  -.988 
. 9 7 0 5 3 6 5  1 0 22 1330 -1 -040 
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 5.00 - Continued 

(g)  y/D = 1.00 

-

.9447472 .95 24069  1.0 3 8C.1 3 5 .98052a  1 

.Y39U42 .954312c)  1 . L 4 6 3 7 7 9  . 9 7 6 1 9 6 7  

.732550  .94 7 2 6 2  1 1 . 0 5 3 7 1 5 2  ..9723705 
- 9 2 6 5 9 1  .9't 34893  1 .057661  5 - 9 7 0 3 0 9 6  
. ( I  2 45 16 .9.t 1 6 9 3  1 1 . 0 5 9 5 4 5 2  , 9 6 9 3 2 4 4  
.Y2@498 .93 8909 1 1 .U624?O9 , 9 6 7 7 9 2 1  
-9164 S 0 . 9 3 6 1 2 5 4  1 . 0 6 5 4 b 3 8  - 9 6 6 2 5 3 6  
. 3 l O l l 6  ,92996P3  1.C719172 .9h29281 
.3c 3 7 5  1 .n Y 7 5 5 3  

, 9 2 3 8 4 5 9.91Q 3 C  6 4  
1.078430C 
1 . 3 8 3 2 8 3 1  

. 9 5 9 3 9 3 8  

.95692 18 
. 693499  .91576R2 1 .  C0 7 0 7 7 5  . 9 5 4 8 ~ 7 5  
.e96993  .9c. 8 Y5 u 3 1. i 9 4 4 2 4  8 . 9 5 0 8 9 6 1  
.b94374  . 9 0 4 1 7 3 2  1.3 9 95 9 b 8 . Q 4 8 1 3 2 t  
- 8 8 1 8 3 d  .9-2'?77.31 1 - 5 9  3535 7 .95 1 3  70 3 .P 7 9 2 9 9  .915511)7  1. O m  7 3 5 4 2  . 9 5 4 6 h 0 5  
. 8 7 5 3 0 8  . 9 1 1 1 4 7 7  1 .  C'3205 1 9  . 9 5 2 1 4 1 1  
, 8 7 2 6 6 0  .9G78154 1 . 0 9 5 6 5 2 9  - 9 5 0 2 4 1 2  
- 5 7 0 9 3 0  .9183235  1 .e84335 3 . 9 5 6 2 6 3 3  
.R71137 . 9 3 L 2 8 4 0  I .  0 7 1 5 a 2 4  .9635'?45 
.ab9256  . 9 1 8 8 9 5 7  1 .  C 8  37220  .9S65835  
.877C 86 .Y129571  1 . 0 3 0 1 2 3 1  . r 5 3 1 5 9 1  
.a66283  .91)379s7 l . lOOCG86 - 9 4 7 9 1 2 7  
.8h947d  .93 1 9 9 2 6  1.1C19079 ,946  86 36 .t( 72 C 8 9 .Li74h98 

.9b68190  

. 9 1 1 6 9 3 5  
l . gY673P5  
1 .U914633  

, 9 4 9 6 6 5 3  
. 9 5 2 4 7 4 6  

- 8 8 1 8 6 8  . 9 4 4 4 6 6 7  1.O 56637  8 . 9 7 0 8 4 4 7  
. * 9 0 9 1 9  .98114hi9 1 .0185?24  . 9 9 0 5 3 4 1  
.e95920  .3 7 S J  3 7 0  1 - 5  2 10 2 6 7 . 9 8 9 2 7 6 4  
. ~ I V A C ? B R  .97 56C'JR 1.0 2 450 ti 2 . 9 u 7 4 9 0 7  
.999731  . 9 5 6 3 1 7 7  ! . (1505292 . 9 7 4 c  3 1 2  
.HY8449 .926d71C 1 . 0 7 5 2 0 7 5  .96 1 3 3  3 1 
. v c s 3 i a  . 9 3  16495  1 .@7O135 1 . 9 6 3 7 6 6 6  
.9 2 3 8 5 4 .Q.i1 3 5 5 9  1 .(I 5 78 9 9 1 .Q 6 9 1 3 9 2  
.;112119 - 9 3 4 6 2 6 3  1 - 3  tm 69 8 h 2 . 9 6 5 4 2 2 5  .,371 1 9  
.923n54  

.94hbC 7 4  

..7413506 
1.1: 543 990  
1 .(15 99 9 0 1 

. 9 7 ? ; 1 3 7  

.9h9 1 3  92 
. 3 4 5 3 8 4  .95  37579  2 .0469529  .975U9 19 .,4 3 2 12 1 .94953.55 1. i? 5 23 8 5 3 * ' i 7 3 ~ 5 4 c )  

9 3 6 2 5 3  .q5213?Y 1. nIt86 3 3 5 .9 75r)1 7 0  
. 9 3 9 @ 5 2  95 240 2 2 1.U4929d5 . W 5 1 9 ? 2  
, 7 4 5 3 8 4  .9i 375 7 9  ? . 3 4 6 9 5 ? 9  .975a919  

z/D 

1.  GO4037 3 1.C40 
1.0 1 2 0 5 6 6  .998 
1 . 0200?63  .9 36 
1.32 1 6 8 0 2  .8A4 
I . 0 2 3 2 8 4 1  .H32 
1.C248879 .7dC 
1.0 2 6 4 9  1 8 .728 
1.03 29C.74 .67h 
1 . 0 3 9 3 2 3 0  - 6 2 4  
1 . 0 4 2 5 3 0 8  .5 72 
1 . 0 4 5 7 3 8 6  .520 
1 . 0 5 3 7 5 8 0  .468 
1 - 0 6  17775  - 4 1 6  
1 . 0 4 5 7 3 8 6  .364 
1 . 0 2 9 6 9 9 6  .312 
1.0 345  113 - 2 6 0  
1. " 9 3 2 3 0  .2ca  
1 - 0 1  366@7 .156 

.9 8 7 9 9 8 4  - 1 0 4  
1.0 1 0 4 5 2 9  - 0 5 2  
1 . 0 3 2 9 0 7 4  0.c00 
1 . 0 4 0 9 2 6 9  -.@52 
1 .948946  3 -.104 
1 . 0 4 0 9 2 6 9  -.156 
1. C329@7 4  -.208 

.97G3556 - .260 

. 9 @ 7 8 0 3 7  - .317 

. 9 1 7 4 2 7 1  - - 3 6 4  
- 9 2 7 0 5 0 4  - .416  
.9767711  -.4hR 

1. C264918  -.52C 
1 .  C 2 4 8 8 7 9  -.572 
1 . 0 2 3 2 8 4 1  - .h24  
1 . 0 2 4 8 8 7 9  - .h7h  
1.3 2 6 4 9  1 8  - .728 
1.02 32841  -.7 8 0  
1 . 0 2 0 0 7 6 3  -.832 
1 . I l l 6 8 6 8 5  -.R R 4  
1 - 0 1  366'37 - .934  
1 . 0 1 6 8 6 8 5  - .988 
1 . 3 2 0 0 7 6 3  -1.C40 
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE O F  THE 120’ CONE; x/D = 5.00 - Continued 

(h) y/D = 1.20 

. “ 6 5 2 7 9  . Y 7 3 5 2 l r i  1.0266 3r.o .9863991  

.950b22 , 9655248  1 .033781  4 .9n27145  

.9 5 SY4-3 . 0 5 9 6 7 9 ,  1 . 0 4 3 8 9 6 4  .979075C 

. 3 5 2 0 s l  .q>  76587  1 .042911  7 .97199132 .‘Y531 1 9  .956681S 1 .  i )  4 39 2 2 3 - 9  7 746  5 9  
- 9 4 6 1 0 3  .0539.?83 1 .c 4 6 7 9h 8 .Y 7 5 9 7 3 0  
.3422.87 .9511352  1 . 0 4 9 6 7 8 3  .9744742  
.340911 .9.777384 1.d223433  .Y8d63 1 1  
- 9 4 1 6 4 7  1.JC 78C 5 7 .9 3 2 2 t m 4  i . o o 3 ~ o a 2  
.9 306 3 3 .V730954  1 .C2 7 G h L5 .9661756  
.92963b  . ‘>404172 l . C 6 @ 8 8 5 1  .96 86 2 2 9  
.324P15 .93291?2  1 . 0 h d 7 9 1 0  .9644738  
.921935  - 9 2 6 4 9 7 3  1 .  Q 7 5 6 i  S 1 .9hor3832 
.Y211YR .9 3 7 5 2 6 6  1.0692C64 .9642553  
.323460  .938hY43  1 .0627075  .96 7 6 6  d 1 
- 9  1 9 2 5 1  .936?954  1.C.b54354 . 9 6 6 2 3 7 @  

3 
.913697 .93C156 I  1 .0  7 1 7  1 R O  - 9 6 2 9 3 3 1  .S 1 3 2 9 4  .92  7 9 0 2 9  1.07 42 1 6 6  .9616159  .Y132 9 4  . 9 2 7 8 3 2 9  1. C 7 4 2  1 6 6  .96 1 6 1 5 9  
- 9 1 5 2 3 7  .Y2 8 7 8 9  1 1.o 7 3 1  6 8  8 .962 168 5 .910742 .9265055  1 . 0 7 5 5 9 6 4  . 9 6 0 a e 7 ~  
.L j l 207h  .q 2 7 4 8 9 7  1 .0745  5C 6 . 9614397  
- 91 7 2  1 3 . 9 3  33813 3 1 . 0 6 8 2 9 4 8  .Y647347 .Y 17882  .Y 3 7 3 0 9 9  1.0 6 4U 42 7 .9669416  
- 9 1 8 1 5 0  .93 897 3 7 1 . 0 6 2 4 0 2 9  , 9 6 7 8 2 7 7  
- 9 2 2 2 8 4  . 9 4 2 5 h 3 6  1.0 58031  9 .96980?2  
- 9240  8 3 . 9427420  1 . 0 5 8 4 4 4 9  . 9 4 9 9 0 0 0  
.925883  .9429  197 1 . e582585  .9699975  .Y 2 7 4  16  .9414R68 1.C597596 .96 92 1 2 2  
.Y2t?Y48 .94COhY 1 1.b6 1 2 5 0 9  - 9 6 8 4 3 1 3  
.33414‘3 .Y501023  1 . 0 5 0 7 5 3 4  . 9 7 3 9 1 4 4  
.056736  .95 9 1 9 3 9  1 - 0 3  1 0 4 7 8  .9841245  
.942146  . 9 5 5 6 5 9 2  1 .0449  7C 9 .97692 1 6  
- 9 6 6 2 0 5  .9b  1 7 2 6 9  1 .03d7 1 2  8 .9801657  
.947146  . 9 5 3 6 n 5 2  1 .0470283  .9758527  
- 9 5 1 2 7 7  .9572645  1 .0433193  .9777788  
- 3 5 1 8 0 9  - 9 6 0 5 5 7 5  1 .0399181  .9795417  
.952340  .963a806 1.0 3 6 4 9 6 4  .9t31312 1 
.953874  . 9 6 2 3 6 0 7  1 .038060  1 . 9 8 0 5 0 3 4  

9 5540  8 - 9 6 0 8 5 2 7  1 0 3  96  137  .9796YY3 

- 3  l 6 C 4  1 .93351>4  1 .  C 081 6 C  4 .q 6 4 i 1 ~ 5  

z/D 

- 9 9 9 7 0 3 7  1 . 0 ~  
1. Q @ 9 3 1 6 3  .s a 8  
1 .G189286 936  
1 - 0 1  8 9 2 8 8  .8 8 4  
1.3 1 8 9 2 8 8  - 8 3 2  
1 .0205309  - 7 8 0  
1 .0221330  .728 

- 9 6 6 0 5 9 9  - 6 7 6  
.9099867  - 6 2 4  
.9708661  - 5 7 2  

1 .0317455  - 5 2 0  
1 .042960  2 - 4 6 8  
1 .0541748  .416 
1 .@3Y7560  .364 
1 .0253377  .312 
1 . 0 2 8 5 4 1 4  - 2 6 0  
1 .0317455  .2 08  
1 .0365518  - 1 5 6  
1 . 0 4 1 3 5 8 1  .104 
1 .0413581  .C52 
1 .3413581  0.c00 
1 .0413581  -.G52 
1 . 0 4 1 3 5 8 1  -.104 
1 .0333476  - .156 
1 .0253372  -.2C8 
1 .0221330  - .260 
1 .0189288  - .312 
1 .0205309  - .364 
1. C 2 2 13 3C’ -.416 
1 .0269393  -.46R 
1 .0317455  -.5 2 0  
1 - 0 1  57246  -.572  

.9997@37 -.h24 
1.0 1 2 5 2 0 5  - .676.  
1 .02  53372  - .728 
1 .O 221333  -.780 
1 .0189288  -.A32 
1.0 1 2 5 2 0 5  -.a84 
1 . 0 0 6 1 1 2 1  - .936 
1.. 0 1 0 9 1 8 4  - .988 
1 .0157246  -1.040 
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 5.00 - Continued 

. a 3 7 3 9 4  ..I  4'32 0 2 
.9)d9732 
. 9 8 6 7 3 3  .'4 H 5 6 7 2 . 5 5 s  3 9 
.983466  .L, 012 5 9  
.9 7 9 0 5  2 .Y 8 3  1 u 0 
. Y 8 5 3 r , 3  
.Ci7rj465 .'; 7 163Cl 
. 97LA29  
.97?095  
. ~ 7 2 o a 5  
.?72C85 
. 9 6 9 6 1 1  
. 9 6 9 0 7 9  
. 9 7 1 0 2 0  
.971c20 
.9b 7 16O 
. Q 7 1 1 5 4  
.47321Y .3 7 3 3 5 1  
. 9 7 3 4 8 4  .~ 7 3 ~ i . r  .< I 7  54 1i 
.I+ 7 5  2 d 1 . , 7hd12  
:? 7 8  3 4 4  . .I04 c 7 

1.3 0 17 7 2  
. 9 8 2 ? 0 5  

1 .:_.i,5 10 2 
.Y8673C .9 9 7 3 i) 8 

(i) y/D = 1.60 

z/D 

. 9 5 3 7 4 5 1  1 .C465661  .975885O . 9 @ 3 5 7 8 4  1 .C40 
1. C O  n o 4 9  1 . 9 9 2 ~ 4 i7 1 .O340294  . 9 5 6 4 4 7 3  .988 

.9d 13598 1 .316979C . 9 9 # 3 2 5 R  1.0(393163 .936 

.97 3 4 1  1 3  1 . 0 2 6 1 4 2 5  . 9 5 6 3 4 1 2  1 0 2 2  1 3 3 0  .R84 

.'It; 6 8 4 5  2 1. C 3 3 4 5 2 9  .9 t i28841  1.0 3 4 9 4 9 7  , 8 3 2  

.906U327 1.0 342  8 6 2  - 9 9 2 4 5 3 9  1 . 3 3 6 5 5 1 8  .7 80 

. 9 b 4 2 7 0 9  1 .d)300952 . 9 8 1 5 1 9 4  1 .O 3 81 5 3 9  .728 .95 171255 1.0 3 t i 7 3 4 8  . 3 9 0 1 5 4 3  1.34 1 3 5 8  1 .6 7 6  .959149r; 1 .041371  7 . 9787Rd7  1 . 0 4 4 5 6 2 3  .624 

. q t 1 + ~ 5 7 3  1.01 5 1 4 5 6  . 9 9 2 2 8 7 4  .9948975  .572 
1.  3 1  15dC,C .9 8 8 5 4 7 6  1 . 0 V 5 7 4 2 2  - 9 4 5 2 3 2 7  .520 

. '9778C12 1.0222 7 9  7 . 9 4 8 6 3 3 7  1 . 0 0 4 5 1 0 0  .468 

. 9 4 6 8 3 ?  9 1 . 0 5 4 1 6 3 5  . 9 7 2 1 3 6 6  1 . 0 6 3 7 8 7 3  .416 

.953YC?d 1 .O468(?15 .5175 9706  1.0 49 3 6 8 5  .364 

. 9 6 $ 1 5  R Z  1.343336.0 .9 7 9 3 2 8 4  1.0 3 4 9 4 9 7  ,312  

.YbUlSr32 1.04033CG . 9 7 7 3 2 8 4  1.0 3 4 9 4 9 7  .260 

.OSC 1 S R Z  1.04033CO .97932R4  1.0 3 4 9 4 9  7 .20R 

.9559P(;P 1.04 4 6 4 8  1 - 9  77.1ti 9 2 1 . 0 4 1 3 5 8 1  ,156 
- 9 5  279  1 2  1 . 3 4 7 4 5 6 1  .975 3 7 0 9  1.34 7 7 6 6 4  .104 
. 9 5 3 7 4 5  1 1.0 4 4 9  6 5 1  . 9 7 5 8 1 5 3  1 . 0 4 7 7 6 6 4  .052 
. 9 5  3 7 4 5  1 1 . ; 4 6 9 s b l  . 9755R50  1 . 0 4 7 7 6 6 4  0.cq0 
. 9 5 2 5 7 5 d  1.04t31804 . 9 7 5 2 5 3 6  1 . 0 4 6 1 6 4 3  -.052 .'35 5 2 7 2 5 1 .04 53 RZ G .Q7070 '?1 1 . 3 4 4 5 6 2 3  -.1C4 
.95.732 I d  1.043571 3 . 9 7 7 6 4 8  1 1 .5429602  -.156 .'9 5 7 R 2 2 4  1 .04  2742  4 . 9 7 8 3 7 4 0  1 . 0 4 1 3 5 8 1  -.?OB 
. Y 5 3 b 2 5 5  1.041 Y 1 7 4  .97R50i34 1 . 0 3 9 7 5 6 0  -.26(! 
. Y 3 9 4 3 7 4  
. 9 1 9 5 7 5 5  

1.041'381 1 
1 . 0 4 0 9 3 1  3 

. Q 7 8 7 3 9 3 ,  

.979C 1 6 9  
1 . 0 3 8 1 5 3 9  
1.339756G 

- .312-.3 6 4  .( 3  3 47 7 1 7 1. d 4 1 1 6 1 3  . 9 7 d 5 8 6 7  1 . 0 4 1 3 5 8 1  -.416 
.9T 7 3 1  7 5  1.0 4 3 2  6 4  5 - 9 7 7 9 0 7 2  1 . 5 4 6 1 6 4 3  - .46R 
. 9 4 5 ~ 7 4 +  
, 9 5 7 6  1 2  1 

1 . 0 4 4 7 5 8 3  
1 .'I4251599 

.97711319 

. a 7 7 9 6 5 2  
1 .O 5 0 9 7 06 
1 . 0 4 9 3 6 8 5  

- . 520-.572 . a7 2 9 7  .S 5 7 7 S d 7  
1 . i )3152?1  
1 .r j428083 

.9a313747 

.Q7 8 0 4 3 9  
1 . 0 4 7 7 6 6 4  
1 . 0 5 0 9 7 0 6  

- .624 
- .676 .46 7 3 3 4 3  1. Q329GC4 .?H31692 1 . @ 5 4 1 7 4 8  -.728 

- 9 6  364  1 fi 1.03674'0 , 9 8 1  185  1 1 . 0 4 2 9 6 0 2  -.?BO 
, 7 7 4 0 4 4 5  l . O i l 6 i 9 7 3  .9 8 6 6 7 2 7  1 .03 1 7 4 5 5  - .e32 

. 9 9 9 7 4 b  1.05 3 3 1 3  1 . 9 4 d 4 0 4 6  1 . 0 2 5 8 3 8 7  .8 8 4 3  5 3  3 - .e84 

.?711 d 3  1.13131391 .H728458 1 . 0 6 2 5 4 4 8  .7 3 6 9 6 1  1 - .936 

.*472trF! 1 . I ?  7 4 0 1  7 1  . 5 2 Y 1 9 2 9  1 .C35295O - 7  2 0 9 4 0  2 -.9 8 8  

. e 4 2 7 8 4  1. C 6  3 2 7 5 3  .9.2 G 7 1 1 3 1 . 0 1 9 4 r 2 5  .7049  1 9 3  -1 .040  
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 5.00 - Continued 

(j) y/D = 2.00 

911q m  M I/MA z/D 

.9723(33 1.0692572 -9336322 1.03 3117 6  .7489354 1.040 

.db8950 1. C 7 17404 - 9 3 1 2 9 1 4  1.0 34266 3 -7425342 .9RP 
-865597 1.0743114 . 9 2 ~ 2 2 0  1 .0354277 - 7  361331 .936 
.Hblt156 1.97 3154 1 .J2991177 1.0343055 7345328 .884 .'3501250 1 .iJ 731984 .32 9946 5 1. e 3 4 9 2 5 7  - 7 3 2 9 3 2 5  .R32 
.060697 1.079S114 - 9 2 4 1 4 9 3  1.C377633 - 7  7 493 1@ e780 
- 8 0 1 3 4 4  l.OU59265 - 7 1 8 2 5 7 3  i . 0 4 c h 1 9  ti -7169296 .72A .r( 5 7473 1. (2 H 348 3 9 . Y  2G52134 1.5 3 9 5 3 54 - 7  1h9296 .6 76 
.4 5 74 73 1. O R  34R39 .9205209 1.0395354 -7169296 .624 
,555667.F 5 5 79 7 

1 .0335522 
l.O?3484d 3 

.92 045  8 6 1.0395658 
- 3  192782 1.0401416 

7 1 5 3 2 9 3  
-7137290 

.572 

.520 
.d53931 1.084973C 9192 129 1.040 1 7 3 4  e7121287 , 4 6 8  

a h 5 2 8 3 1  1.0415668 .Y 131R50 1.0431030 - 7 0 2 5 2 7 0  .364 
.Y53476 1.0982519 .YO71650 1 .5469323 .6945255 .312 
.95 3992 
.H545C7 

1 .1836815 
1. lbY1856 

.9C23G 72 1 , 0 4 8 3 8 5 5  
- 8 9  74 116 1. C5C 75 1 6  

.681(1244 

.6817232 
- 2 6 0  
.20a 

.H53089 1.0442274 - 9  107839 1.9442759 .6993264 - 1 5 6  

.d51o67 1. C798C34 .32387h6 1 .0378966 - 7  169296 .i n 4  

.A53218 1.0955544 -9095 8C;Q i . 0 4 4 a b 0 6  - 6 9 7 7 2 6 1  - 0 5 2  
,85662'9 1.1132237 -8938382 1.0 524753 - 6 7 8 5 2 2 6  0.000 .a562 1 2  1.!1"2917 .qL?6431  2 1 .0512247 - 6 8  17232 - a 0 5 2  
. a57881 l . l s H 7 7 3 3  Y 9 77 77 2 1.G50575O .he49238 -e104 
.H57495 .Y 5 3255 

l.lC465FIR 
1. C'4R1097 

- 9 0  14358 1.0488C7@ 
.90 72 Y27 1.045 970 5 

-6897247 
-6945255 

-.156 
-.20R 

.95h974 1.0992375 .3062811 1.04646OY .6961258 -.26@ 

.e58776 1.O491270 0063802 1.04641 2 9  - 6 9 7 7 2 6 1  -.312 

.656850 1. G Y  78936 ,9074866 1 .0458764 .697726 1 -.364 

.d54776 i . w O i 2 7 0  .9063802 1 .0464129 - 6 9 7 7 2 6 1  -.416 

.957b70 1.0397466 .9 i 4 a 3 1 4  1.342 3 0 8 G  -7105284 - .4h8 
,858636 1. G7 94098 -9242424 1. C377178 - 7 2 3 3 3 0 7  -.520 
.Y60821 1. C Y  3 1 R  17 - 9 2 0 7 9 6 4  1 .0394009 , 7 2 0  1302 -.572 
.86lOAO 1.0857599 .9 1844 9 9 1.040546C .7 169296 -.624 
.960950 i . o a 4 4 6 8 7  .9 1962 3 7  71  85299 -e676 
-064674 1 .0956033 , 9 1 8 5 9 1  3 1.C404766 -7201302 - e 7 2 8  

.85412(\  1 .3nb2232 .9  i a o  276 1- 0 4  Q7513 7105284 - 4 1 6  

1 0 3 9  97 3 1 

,662618 1 .683  109  1 - 9 2 0 8 6 2 6  1.0393686 72  17304 -.780 
- 8 6 2 4 8 9  1.0818292 - 9 2  20304 1.0387985 -7233397 -.P32 
.ROB527 1. oa 80 194 9 163967 1.0415459 7201302 -.El84 
-670712 1.0918161 - 9 1 2 9 5 9 7  1.04321 8 5  e7169296 -.936.871605 1.0827509 - 9 2  11892 1.9392092 -7297319 -e908 
- 8 7 4 4 2 3  1 .0751101 - 9 2 8 1 8 7 2  1.0357877 e7425342 -1.040 
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 5.00 - Continued 

(k) y/D = 2.40 

z/D 

. 9 0 9 6 9 6  1 .04H0149  , 9 5 3 4 5 3 8  1. Q 2 3 3 3 h 4  .8 1 2 9 4 6 9  1 .040  

.9c)6O 8 4  1.047 9 9  7 2 .9 5 3 4  7 5  5 1.02 3-32 81 . 8 3 9 7 4 6 4  .988 

.9132472 l .cJ479795 - 9 5 3 4 9 2 3  1 . 0 2 3 3 1 9 8  , 8 0 6 5 4 5 8  .9 36 .s Y 91 2 1 1 . 0 5 3 2 9 7 4  . 9 5 1 3 8 7 3  1 . 0 2 4 3 6 2 7  .RCO 1 4 4 6  .884 

. 3  917 C  5 1.05 360 3 1  . ~ 4 d i ~ a 3  1 . 0 2 5 9 4 5 6  . 7 9 3 7 4 3 5  . e32  

. 9 9 6 5 4 9  1.059 3 5 1 3  . 9 4 2 7 9 a 6  1 . 9 2 8 6 0 7 0  . 7 8 4 1 4 1 1  .7 80 

.dV7327 1 . 0 b 6 3 6 0 2  .9362 7 n  3 1 . 0 3 1 8 2 1 5  - 7 7 4 5 4 0 0  .728 
- 3 9 3 4 5 6  1.C14.3573 . 9 3 3 4 l @ Q  1 .O3Ol69O . 7 7 4 5 4 0 0  .6 7 6  
. 6 9 1 5 2 0  l .Ob2904C - 9 3 9 4 8 3 6  1 .03024O5 .7745400 .h24 
. 1 9 1 5 2 0  1. '3019n40 - 9 3  9 4  83 6 1 . 0 3 ~ 1 2 4 3 5  -7745400 .572 
.39152 i )  1 .5b2904P . 9 3 Y 4 8 3 6  1 . 0 3 0 2 4 3 5  . 7 7 4 5 4 0 0  .52C 
. J Y 9 4 5 5  1 .0oC5768  . 9 4 1 6 5 3 1  1 . 0 2 9 1 7 1 5  - 7 7 6 1 4 0 3  .468 
. 3 9 9 3 2 5  1 . 0 5 9 4 0 7 5  , 9 4 2 7 4 5 8  1 . 0 2 8 5 7 3 0  . 7 7 7 7 4 0 6  .416 
. 8 9 3 1 9 3  1 .  Ob b 4 7 5 2  - 9 3 6 1 6 3 6  1 .031  8 7 3 9  .76813RA .364 
, 3 8 8 9 4 6  1 . 0 7 2 5 3 5 5  .9305 8 5 5  1. C 3 4 6 1  2 5 . 1 5 8 5 3 7 1  .312 ..3 8 7 6  5 R 1.C 7 7 4 2 6  1 . 9 2 6 0 6 0  1 1 . 0 3 6 9 2 8 9  . 7 5 0 5 3 5 7  .260 
, 9 8 3 3 0 5.$ 8 6 8 8  1 

1.03  3 6 1 0 3  
1 ., J  7 u 1 3 5 9 

- 9 2 0 4 0 5 6  1 . 0 3 9 5 9 1 6  
- 9 3 2 7 7 7 9  1 . 0 3 3 5 3 7 0  

. 7 4 2 5 3 4 2  

. 7 6 0 1 3 7 4  
.208 
. 1 5 6  

.3f35453 1 . 5 5 7 0 5 9  1 . 9 4 4 9 c 5 5  1.02 7 5 6  7 0  .7777406 .104 

. d e 3 4 2 7  1 . 0 5 7 6 9 7 2  3 3 5 b  3 0 4  1 . 0 3 2 4 3 9 9  .76 4 9 3 8  3 .052 
.A89464  1.07 7 3 7 3 6  . 3 2 6 1 0 8 2  1 .G368053  . 7 5 2 1 3 5 9  0.000 .. i a : ) i g c  1 . 9 7 3 3 5 5 7  - 9 2  52C78  1 . ( I372458  . 7 5 0 5 3 5 7  -.e52 .3'31245 1 . 0 d 0 7 5 4 6  .9 230  1 2 2  1.G38319c) . 7 4 8 9 3 5 4  -.104 .r( 9' 8 5 8 1. G7 707.2 5 - 3 2 6 3 8 4 6  1 . 0 3 6 0 7 0 1  . 1 5 3 7 3 6 2  -.156 
.d9G469 1.07 342  4 4  . 9 2 9 7 3 8 7  1 . 9 3 5 5 2 7 6  . 7 5 8 5 3 7 1  -.20R 
.tj9.?267 1 . 0 7 3 3 7 5 5  . 9 2 9 7 8 3 7  1.0359'355 -76 0  1 3 7 4  -.260 
..3 94G 6 4 
.d93Y35  

1.07 3 3 2 6 9  
1 . 0 7 2 1 2 3 5  

. 9 2 9 8 2 8 6  1 . 0 3 4 3 8 3 5  

. Y j f ) Y 3 7 9  1.3 3 4 4 3  9 7  
. 7 6 1 7 3 1 1  
.163338C 

- .312-.3 6 4  
. 8 3 3 8 0 5  1 . C 7 0 1 2 3 8  - 9 3 2 0 4 5 3  1 . 0 3 3 8 9 6 5  .7 6 4 9 3 9  3 -.416 
. .194824 1. 20 3 7 7 3 3  .Y 3 8 6 7 4 3  1.O3C6389 , 7 7 6  140  3 - . 468  
.p ,95842 1 . 3 3 6 7 7 9 4  . J452Ch2  1 - 0 2  7 4 1Y O  .7 P 7 3 4 2 3  -.520 
.b9763.3  1.65 6 7 6 5 5  . 9452  1 9 2  1 .  r ' 77412  6 . 7 8 8 9 4 2 6  -.572 
.YY751? 
. 9 9 Y  1 7 7  

1 .U556150  
1 . 3 5 4 4 b h h  

. 9 4 6 2 V r 5  l.O268* 1 5  .Y4 7 3  7 6 6  1 . 0 2 6 3 4 6 9  
, 7 9 0 5 4 2 9  
.79 3 7 4 3  5 

- .624 
- .676 

.YGL771 1.0 5 4 4 4  8 5  .94 7 3  Q 3 6 1 - 0  2 6 33 R 5 - 7  9 6 9  440  -.720 

.YO2771 1. C 5 4 4 4  5 5  .9 4 7 3 93 h 1 .  G 2 6 3 3  8 5 . 796944C -.78C 

.90 2 7 7 1 1 . 0 5 4 4 4 9 5  , 9 4 7 3  '336 1 .C263385  . 7 9 6 9 4 4 0  -.832 

. Y O h t l H b  1 . 0 5 9 3 7 7 2  - 3 4 3 1 4 8 4  1.02 8 4 3 4 5  7 9  3 7 4 3 5  -.A84 

."(?7146 l . C 6 ; 2 7 2 7  . Y 4 1 0 O t l  1 . 0 2 9 4 9 0 6  . 1 9 0 5 4 2 9  -.936 

.9 1 0 0 9  1 1.55 5 5 3 9 8  , 9 4 0 3 6 8 8  1 . 0 2 6 8 4 4 8  .8 0  1 7 4 4 9  -.988 

.91110* 1 . 0 4 8 ~ 2 7 6  - 3 5 2 6 9 0 4  1.0.? 3 7 1 7 2  - 8  1 2 9 4 6 9  -1.040 
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TABLE II.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120’ CONE: x/D = 5.00 - Concluded 

(1) y/D = 3.00 

- 9 7 6 7 8 3  1.32 2 8 4 3 8  .9775 7 9  1 1 .  0 1 1 3 0 9 3  
.Y72385 L 0169 85 8 - 9832 7 7 9  1 .0C84469  
.963Y?3 1 .C121891  - 9 8 7 9 7 1 5  1. GO60831 
.966443  1 . C l 2 9 9 4 6  .YP 71 61  8 1 .0064812  
. 9 h h d 3 6  1.01 5 3 4 5 1  -9M4392C 1.0078R63 
- 4 6 7 2 3 3  1 01 8 7 1 7 4  991589P 1 . 0 0 9 2 9 6  1 
. sh5636  1.  @2Q588Y . 9 7 9 7 6 7 1  1 . 0 1 0 2 1 1 3  .9 h 3 8 R ( ?  1. C i C  5 3 2 8 .9 7 982 1 6  1 . 0 1 0 1 8 3 9  
- 9 6 2 0 7 4  1. C1204766 - 9  7 9 8 7 6 2  1 .O lC1565  
,963776  1 . 0 3 3 3 1 4 2  - 9 6 7 4 6 9 0  1.016367’4 
.965472  1.0465QM4 .Y547996  1 .0226715  
- 9 6 1 4 4 7  1. f  29276.L) - 9  713 53 6 1.014427 2 
. 0 5 7 4 i 3  1.01 2 6 4 8 4  - 9 8 7 5 2 1  1 i .00631nz  
- 9 6 0 5 5 6  1 - 0 3  h 2 8 2 2  - 9 6 4 6 2 3 4  1 . 0 1 7 7 8 7 1  
- 9 6 3 6 9 3  l .Ot r14719 . 9 4 0 ~ 1 @ 4  1 . 0 2 9 5 8 3 1  
.9653  71 1.075830G - 9 2 7 5 2 5 5  1 . 0 3 6 1 1 1 7  
. 9 6 7 @ 5 4  1.CYIc7311 .‘4 1 3 9 4 0 5  1 .04274  15  
.962397  1. C6 5 H h C  7 .936734G 1 .n315935  
.“616CD 1 . 6 4 4 4 9 7 4  . 5 5 6 7 9 1 9  1. C7168?9  .cj 6 6  i4 9 1. na 2637 9 9 2  1 2 9 2 4  1.C3515d9 .Y 7 9 6 6 5  1 . 1 2 4 8 4 5 1  - 8 8 3 6 4 0 8  1 .C573787 
.76G750 1.0 7 32 5 Z C  - 9 2 9 8 9 7 5  1 . 0 3 4 9 4 9 7  .,95 92 b 5 1.03  1 8 2 7 0  . 9 6 8 ~ 9 8 i  1.C 1 5 6 5 4 3  
.9 5 9 3 96 1 .0328332  ,9679  359  1 . 0 1 6 1 3 7 3  
.95Y527 1 . 0 3 3 8 4 2 2  9 6 6 9 6 2 2  1 . 0 1 6 6 2 0 8  
.959C@4 1 . 0 2 9 8 2 2 3  .97OM278 i . o i 4 6 ~ i  
. 9 6 @ 4 0 9  1 .G268758  - 9 7  36 7 1 4  1 .O132675 
. Y & @ C  16 1 . C 2  39171 . 9 7 6 5 3 5 3  1.011 9 3 2 8  
. 9 5 9 6 2 3  1.OLC3R 1 2  .97 93 85 5 1.0 1040 2’4 
.36P!896 1 .  C171593  , 9 8 3 1 0 8 5  1 . 0 0 6 5 3 2 1  
.96,?168 1.01 3 3 6 9 8  - 9 8 6 7 9 4 5  l .COh6764 
.962168  1 . 0 1 3 3 8 9 8  ,9867945  1 .0066764  
- 9 6 4 0 9 7  1.0 1 4 4 0 4 9  . 9 8 5 8 0 C 5  1 .0071771  
.965500  1.G116242 , 9 8 8 5 2 5 7  1 .0058036  
- 9 6 8 8 3 2  1 .C998798  - 9 9 0 2  392 1 .004939  1 
,968832  1 .OOS’8798 . 9 9 0 2 3 9 2  1 .  CO49391 
. r 6 4 8 3 2  1 .009R79  ti . 9902392  1.0C49391 
..?70892 1.01 1 8 2 2 4  - 9 8 8 3 3 1 2  1 . 0 0 5 9 0 1  7 
- 4 7 2 9 5 1  1 - 0 1  3 7 6 8 0  - 9 8 6 4 2 4 1  1 .0068630  
e972295  l.OL79C857 9 9 10 20 2 1 .0045448  
.97549 5 1.00 6 4 5  3 0  - 9 9 3 6 1 3 9  1 . 0 0 3 2 3 4 2  

z/D 

.9 1 6 3 9 5  1 1.C40 
.Q228035  . 9 R R  
- 9 2 9 2 1 1 8  - 9 3 6  
.9 2 440 5 6  .R 8 4  
.9 1 9 5 9 9 3  .832 
- 9 1 4 7 9 3 0  .70@ 
.9G99867 .728 
.9FR3847 - 6 7 6  
.9C67826 .624 
- 8 8 5 9 5 5 4  .572 
- 8 6 5 1 2 8 2  .5 20 
- 8 9 0 7 6 1 7  - 4 6 8  
.9163951  .416 
.a779450  - 3 6 4  
. 8 3 9 4 9 4 8  .312 
.e186677  .260 
. 7 9 7 8 4 0 5  .20R 
.83 148 4 4  - 1 5 6  
, 8 6 5 1 2 8 2  .104 
. 8 C  9 0 5 5 1  .052 
- 7 5 2 9 8 2 0  o.co(! 
. 8 1 8 6 6 7 7  - .052 
.at343533 -.1G4 
- 8 8 2 7 5 1 2  -.156 
.8 8 1 1 4 9  1 -.208 
- 8 8 7 5 5 7 5  -.Z6G 

8 9 39b59  - .312 .R987721  - .364  
. 9 0 3 5 7 8 4  -.416 
. 9 1 1 5 8 8 8  - .468  
. 9 1 9 5 9 9 3  -.5 2 0  
.9 1 9 5 9 9 3  -.572 
- 9 1 9 5 9 9 3  -.6 2 4  
.9260076  - .676 
- 9 3 2 4 1 6 0  - .728 
- 9 3 2 4 1 6 0  - . 7 0 @  
e 9 3 2 4 1 6 0  -.M32 
- 9  308 1  39 -.E04 
, 9 2 9 2 1  1 8  -.936 
- 9 3 7 2 2 2 3  -.900 
- 9 4 5 2 3 2 7  -1 -040 

31 




TABLE III.- LOCAL FLOW PROPERTIESIN THE WAKE OF THE 120' CONE;x/D = 8.39 

9119.. 
* 434794 .977551? 
. b l b 9 4 1  .9643470 
, 7 9 3 ~ 8 3  .9511052 
.78499)0 .9458492 
.77Sh5h .9416,521 
.764952 . 9 3  5745 3 
,753365 -9L06142 
.7431 9 5  .5197'915 
.73114O .9097728 
. 7  3 4 H 3 G  e9112626 
.74 93 50 .7137241 
. ?47678  91412'74 
.74312 1 9072294 
.74 3 9 2 tl .91 Zb5 b9 
. 7 4 2 7 9 3  - 9 1  67939 
.742773 - 9 1  b9 3 39 
.74:?351 .9157944  
.7 2 8 9 2 '9 .936724+ 
.?1: 1 2 ~ 7  . 8 9 1 5 ? 5 5  
. 6 Y L Z 3 1  .6d 52b62 
.7044 9 3 .83h3414 
.7248i13 - 9 1  34d72 
-737152 , 9 2 5 5 3 7 3  
.743616 . 3 ~azt375 
.742692 9 2  7.2478 
.747945 .9 2 7 03 5't 

.7 5 12 74 92 56362 

.754739 - 9 2  51 91 I: 

.7 5b 2 h 9 .'32 3572 1 .147993 , 9 1 5 1 i 0 7  

.73 77 9 3 .Y2 35839 

.74749,2 . 9 i 1 5 0 1 5  

.7 5 -r 1 2 3 .0173701 .?bid45 d * 3225447 

. r 7 9 7 a 7  .91'7(,47\.' 

.7897lO .93521?2 

.7Y7044 .94 779 i 5 

. 3 1 3 4 3  .93 2hCZ.3 .-12 7 2 1  7 .9b23914 

. 3  34676 .96+Y+114 .rC4405h .9ht34144 

.(a) y/D 

1e 0  22533 5 
1 3 360 1 71 
1.0497095 
1.O55192 6 
1.55YfrSc.d 
1.Gb57837 
1.07 33 546 
1.C H 2 7 4 2 h  
1.09353OG 
1.39 192HC 
1.0i3 39060 
1.U8RR493 
1 - 3 9  b3(389 
1.0304250 
l .O8>7614 
1.0857616 
1.0870494 
1.69 68 329 
1.1134513 
1.1232874 
1.1C31215 
1.0895307 
1.0760275 
1.3737866 
1.*174YOb7 
1. C 7 50 32 6 
1.9765215 
1.076Y954 
1.C17a7221 
1.C877412 
1 I;9 S': h 5 5 
1.i)' 1  1b 7:' P. 
l .~-~fl '53513 
1.073HlYR 
1.,> 743 82 3 
1.0643511 
1.0 5640 3 5 
1. ,148152 9 
1. .I 3Y('285 
1. d353 d5 Y 
l . ' J516407 

= -0.40 

Pl/P.. z/D 

.9985535 .R 5 74347 1.040 

.981559d .8b 22338 . 9 R R  

.9744583 - 8 6  7032 A .936 .9715.795 - 8 6 2 2 3 3 8  - 8  84 

.9693183 . 0 5  7434 7 .R 32 

.966054 1 .8574347 , 7 8 0  

.9  62 376h ,8574347 .728 
-1570Q72 .a622338 - 6 7 6  
.9513701 . 8 C  7C328 - 6 2 4  
, 9 5 2 2 2 7 1  .e686325 .5 72 
- 9 5 6 4 9  10 - 8 7 0 2 3 2 2  .520 
.9531jhSR . a 7 8 2 3 0 7  .468 
, 9 4 9 8 9 0 5  
.Q53C275 

, 8 0 6 2 2 9 1.A766310 
.416 
.3h4 

.95551165 .8 b 70328 .312 

.9555065 , 8 6 7 0 3 2 8  .260 
-954.3225 . A &  7032P .2C8 
.'?496 135  -8702327 .156  
- 9 4 0 7 1 3 4  .a7 34316 -104  
. 9 3 6 3 9 7 9  , 8 6 7 0 3 2 6  - 0 5 2  
.9435b17 .8 b 6 6  34 1 0 . O G C  
. 9 5 3 5 3 3 3  . 8526356  -.C52 
, 3 5 5 3 4 3 3  
. 7 o  18427 

- 0 4 4 6 3 7 1  .A462368 
-.1n4 
-.15b 

.9613ij4b , 8 4 7 5 3 6 5  -.200 

. 9 6 l l d 5 4  .E542353 -.2h@ 
953339: . & b o 6 3 4 1  -.312 

.960 1489 .E654331 -.364 

.95923h3 .8 702322  -.416 

.954'*54Q .d76631C -.468 

.9+895?0 .8 8 30297 -.52C 

.9523h41 

.9557242 
.8830297 
.3R39297 

-.572-.624 .v 5  4 6 5 5  2 .n 8622 91 - .6?h 
.9415?35 .SF94285 -.728 
.9557509 . � % a 6 2 2 9 1  -.7RP 
.'96.)9?17 .a a 30277 -.a72 
. 9 7 5 2 6 7 Q  .a798304 - .a84 
.990519A .87hh310 -.93h 
.YYldd4O .e798304 -.588 
. 3  8381a:3 .h A 30 297 -1 - 0 4 0  
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TABLE ID.- LOCAL FLOW PROPERTIES IN THE WAKE O F  THE 120' CONE;x/D = 8.39 - Continued 

(b) Y/D = 0 

i 1 5 5 9  . 9 3 4 5 1 6 3  1 .Ob71004 - 9 6 5 3 6 2  5 
.rlGn372 .9? 9 4c 74  1.G725 1 2 4  - 9 6 7 5 1 4 5  
.79 a 79 -? - 9 2 4 6 ' 3 3 7  1 . 0 7 7 5 2 6 0  . 9 5 9 d 5 8 b  
.791167  .92 1 0 6 9  b 1-081395  1 .95 7 8 2 1 7  
.7t(34uo.7 7 5 6 3 2  

. 9 1 6 5 3 7 3  

.9 1 l'i8 1 u 
1 .De6251 h 
1. d Y 1 1 5 2 4  

. 9 5 5 2 4 6 2  
- 9  5 2 h4i12 

. 7 6 7 4 S 6  .91?47343 1 .598924  9 , 9 4 8 4 9 2 4  
- 7 5 q 2  8 2  . a 9 7 6 2 3 3  1 . 1 0 6 7 2 8 1  9 4 4 3  100 
- 7 5 3 3 1  A .89 3 3 i a  3 1.11 1 4 3 5 8  .94 17  7 7 7  
.747352  .RdqOL'69 1.1161 6 7 8  . 9 3 9 2 3 5 5  
.734466  . 8 7 4 5 4 S 9  1.13 21 60 E . 9 3 2 5 4 7 R  
.713622  .H5912d4  1.1494 31 6 . 9 2 1 0 8 4 9  .71302 76 - 8 5 2 5 5 1 6  I .  1 5 6 d 6 2 4  - 9 1 6 4 H 3 5  
. 6 9 2 9 2 a  . a 4 5 8 7 7 5  1 . 1 6 4 - 4 2 9  .91?7F)r,4 
.OH1523 .b 6 4  2 7 4  

. 8 4 0 3 i ) 3 L '  .a 3 1 0 5 5 5  
1. 1 7 0 8 U  55 
1 . 1 9 1 4 7 3 3  

, 9 0 9 7 3 8 7  
. 9 0 3 L h 6 4  

.h427CZ - 9 1 6 7 0 ' 9 6  i . 1 9 a 0 2  3 a - 8 0 3 9 2 3 5  

.625Cl6  .904713C 1.2 1 2 0 4 4 3  - 8 8 5 9 3 1 0  

.6 1721  4 . 7 3 s n 7 4 0  1 . 2 1 7 9 6 7 9  - 9 9 2 5 3 3 5  

.623055 .81134565 1.21 3 5 1 9 6  . a 9 5 0 8 6 6  

.h314R9  . 8 1 0 2 3 4 4  1.70 5 5 7 9 8  .at396336 
- 6 4 5 3 8 2  - 8 2 C 4 9 5 3  1 . 1 4 3 6 2 4 2  . 8 9 6 4 1 6 7  
.658292  .8 3 5 3 7 6  7 1 . 1 7 6 7 9 2 0  .9C5H916 

h 77c'12 
-6.1 ti52 3 

, 8 5 3 5 2 5 ~  
- 8 5 9 9 9 8 0  

1 . 1 5 5 7 5 8 1  
1 . 1 4 8 4 5 2 1  

.9175 7 4 2  .9 2 1 6 2  4 2  
.7C1971 , 8 6 7 5 9 7 0  1 . 1 7 9 9 2 0 8  .9763O79  
- 7 1 3 6 1  3 - 8 7 4 7 6 1 5  1 . 1 3 1 9 2 5 3  . 9 3 0 6 7 6 1  
- 7 3 1 0 7 0  .88 5 3  9 6 4  1 . 1 2 0 1 4 3 a  , 9 3 7 0 7 5 6  
- 7 4 2 4 3 3  .a 9 0 6 9 5 4  1.11 4 3  1 2  5 . 9 4 ( ; 2 2 7 0  
.753796  - 8 9 5 ' 3 2 5 7  i . i o 8 5 a 2 4  .943 3 1 3 3  
.7634H8 .9C 1 6 6 7 3  1 .1023216  . 9 4 6 6 7 4 1  
. 7 8 6 7 4 4  .91529t .c ,  i . o a 7 5 a 4 3  - 9 5 4 5 3 8 2  
.78233C .93957Ltl  1.09 3 7 5 2 1  . 9 5 1 2 5 4 9  
- 7 9 1 4 9 1  . 9 i  1 7 3 8 4  1 . 0 9 1 4 1 4 9  . 9 5 2 5 9 0 4  
.7995OC . 9 1 7 9 i a 8  i . o a 4 7 6 9 2  . 9 5 6 3 3 3 1  
. e o 9 4 5 5  - 9 2  52G68  1.07 b9 7 9 2  . 9 6 0 1 5 7 5  
- 8 1 5 6 6 8  - 9 3  1 1 6 1 9  1 . ~ 1 7 0 6 5 1 7  . 9 6 3 4 9 4 6  
, 3 2 5 7 5 2  . 9 3 9 3 4 5 3  1 .O62@120 - 9 6 8 0 3 2 6  
- 8 3 1 2 9 4  .94 0 8 5 4  7 1.0 6 0 4 2 5  5 - 9 6  8 8 6  36 
- 8 4 2 6 4 5  - 9 4  5 6  16C 1 . 0 5 5 4 3 5 3  - 9 7 1 4 7 2 8  

.H 3 4 7 4 4  - 9 3 9 5 4 0 3  1 .c)6179d5 , 9 5 8 1 4 4 5  

P l / L  0 
- 9 2 8 1 4 5 2  1.040 
- 9 2  3 3 4 4 4  .988 
.9 1 A5437 - 9 3 6  
.9 1 6 9 4 3 4  . R E 4  
. 9 1 5 3 4 3 2  , 8 3 2  
- 9  1 5 3 4 3 2  - 7 8 0  
- 9 1  5 3 4 3 2  .72R 
- 9 2 0 1 4 3 9  - 6 7 6  
- 9 2 4 9 4 4 7  - 6 2 4  
- 9 2 6 5 4 4 9  .572 
- 9 2  8 1 4 5 2  - 5 2 0  
- 9 4 2 5 4 7 4  - 4 6 8  
.9 5 6 9 4 9 7  - 4 1 6  
.9 5 3 7 4 9 7  - 3 6 4  
.95 0 5 4 8 7  .312 
, 9 4 7 3 4 8 2  - 2 6 0  
.9 4 4 1 4 7 7  .208 
.94 5 7 4 7 9  - 1 5 6  
. 9 4 7 3 4 8 2  - 1 0 4  
. 9 4 7 3 4 a 2  - 0 5 2  
- 9 4 7 3 4 8 2  0.c00 
- 9 4 4 1 4 7 7  -.C52 
- 9 4 0 9 4 7 2  -.1 0 4  
.9 2 6 5 4 4 9  -.156 
- 9 1 2 1 4 7 7  -.208 
- 9 1 3 7 4 2 9  -.260 
- 9  1 5  3432  - a 3 1 2  
, 9 1 5 3 4 3 2  - - 3 6 4  
- 9  1 5  3 4 3 2  -.416 
- 9  1 8 5 4 3  7 - .468 
- 9 2  1 7 4 4 2  - a 5 2 0  
- 9 2 1 7 4 4 2  -.572 
- 9  2 1 7 4 4 2  - .624 
- 9  2 8 1 4 5 2  -.676 
.9 3 4 5 4 6  2 - .728 ..9 3 1 345 7 -.780 
- 9  2 8 1 4 5  2 - .a32 
- 9 2  3 3 4 4 4  -.E84 
- 9  1 8  5 4 3 7  -.936 
- 9 2 1 7 4 4 2  - .988 
. 9 2 4 9 4 4 7  -1.040 
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TABLE IIL- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 8.39 - Continued 

(c) y/D = 0.21 

.M46935 . 93  8 3 6 2 3  1. G b  3 0 4 5  9 . 9 6 7 4 9 0 7  - 9 4 4 1 4 7 7  1 - 0 4 0  

. d 3 1 6 0 0  . 9 3 i 5 8 5 1  1.07 1 2 6 3 1  . 9 6 3 1 7 2 7  .94 2 5 4 7 4  .98A 

.Rlt3145 .92 39 l U 3  1.27U468C - 9 5 S 3 7 G 7  - 9 4 0 9 4 7 2  - 9 3 6  
,1308436.e P 9 b 6 9  

.918312L: 

.91389C 5 
1 .  C 8 4 3 4 6 7  
1.OPYO966 

. 9 5 6 2 5 7 2  
, 9 5 3 7 3 4 2  - 9 4 0 9 4 7 2  

- 9 4 0 9 4 7 2  .884 
- 8 3 2  

. l  9 0 9 5 8  .9Cd3315  1 . 0 9 5 5 9 3 7  . 9 5 c 5 3 9 2  , 9 4 0 9 4 7 2  .7a0 

. ?e1245  .VU27374 i . 1 ~ 1 1 5 ~ 7  . 9 4 7 2 9 7 3  - 9 4 0 9 4 7 2  - 7 2 8  
- 7 6 7 7 2 3  .Hi 6 8  1H Y  1 . 1 0 7 6 0 6 5  .94138380 .9 3 9 3 4 6 9  e676 
. 7 5 h 2 5 5  .889597C 1.11 54CK12 . 9 3 9 6 3 5 1  - 9  3 7 7 4 6 7  - 6 2 4  
.742651  . e 3 1 6 5 7 5  1 . 1 2 4 2 7 4 0  .9 3 4  837  ? - 9 3 7 7 4 6 7  - 5 7 2  
.7290r+l .873541,? 1 . 1 3 3 2 8 3 2  .9 2 9 9 3 5 7  .93 7 7 4 6 7  .520 
.7Cl?37  . 6 5 e i a 5 +  1 . 1 5 0 4 9 4  7 . ?204933  - 9 4 2 5 4 7 4  - 4 6 8  
.6 8 3 4 7 0  .a4  1 5 2 2 4  1.1b94.326 .91C0032  - 9 4 7 3 4 8 2  - 4 1 6  .h 6 4  1 3  5 .R3C215h  1 . 1 8 2 3 8 3 2  .9 0 2 7 5  5 3 - 9 4 5 7 4 7 9  - 3 6 4  
.a44791  .8 l a 7 2 9  3 1 .1956763 '  .R?5?547 - 9 4 4 1 4 7 7  - 3 1 2  
.529015  . 8 1 1 1 5 1 i  1.20 456  3 9 . 8 9 n 2 3 4 h  .93 9 3 4 6 9  - 2 6 0  
. o l53H5  . 8 0 4 5 9 2 h  1 .2121  8 5 6  . 8 8 5 3 5 0 9  - 9 3 4 5 4 6 2  .208 
.60 jCi77 . 7 9 3 0 6 5 4  1 . 2 2 5 7 6 9 1  .R7erJ38 1 - 9 4 2 5 4 7 4  - 1 5 6  
. 5 9 > 4 6 3  .7tr 4 1 3 4 5  1 . 2 3 6 3 6 5 7  , 0 7 1 d 9 4 7  . 9 5 0 5 4 8 7  . I  P 4  
. 5896C4  .76352675 1 . 2 4 5 9 7 3 1  .8692 lOC - 9 5  0 5 4 A  7 .052 .i H l 6 5  1 .5 9 5  3 10 

.71 t j 9 7 4 1  

. 7 8 4 6 8 1 1  
1 .2425  1 6 8  
1.23 3 3 3 1 1  

.R683Ca7  .A 7 3 b 5 4 h  
.95G54R7 
- 9 4 5 7 4 7 9  

0.000 
-.0f2 

.59dt3t3i .1 9 Z ? 5 2 5 1.2 2 9 1C ;> 5 - 8 7 0 1  1 1  4 - 9 4 0 9 4 7 7  -.104 
-607 1 7 3 .79Q'242Z 1.2 1 3 4 7 7  2 .e a  2 2 4 n 7  .9 3 2 9 4 5  9 - .156 
.62 92 7 4  . 3  171596 1 .1 9 14 8 8  5 - 6 9 4 2 2 7 3  - 9  2 4 9 4 4 7  - .208 
. 042467  .8Z ,35569 1.191)375O .R 9 5 4 2 Z S  , 9 2 9 7 4 5 4  -.260 
.6 6 I+F 7 .8335 i ' 94  1 . 1 7 8 5 9 2 5  .9C4882tl  - 9 3 4 5 4 6 2  -.312 .$043 14 .A 4  5 6 4  35 1.1647ilM8 .9 12  6 3 2  b .93 9 3 4 6 9  - .364 .7 1 3 5 9 5  .Rh 1 0 i ~ 21 1 . 1 4 7 3 2 1  8 .9 7? 7 4 6 1  - 9 4 4 1 4 7 7  -.416 
. 7  3 2 0 9 2  . 8 7 ( 1 i d 5 5  1 . 1 3 7 0 2 6 7  .3 2 7 8 9  14 . 9 4 8 9 4 8 4  - .468 .7 5 3 : 2  3 
.7118809 

.H8G31.56 

. R 9 0 9 8 9 0  
1.12 57 61 7 
I. 1139'3121 

. 9 3 4 $ ? 9 h  

.94C,4059 
- 9  5 3 1 4 9  2 
. 9 5 @ 5 4 8 7  

-.52r) 
- .572 .7 9 3 4 0 3  .Y J 4 3 4 C 3  Z .G987666 . 9 4 8 5 7 7 1  - 9 4 7 3 4 8 2  - .h24  

.7trt(195 .90 2 1  5 2 8  1.10 1793 7 .9+69560  .9 5 0 5 4 8 7  -.676 .'305368 .9 1 C  3 9  25  1.09 2M62 5 - 9 5  1 7 2 9  1 . 9 5 3 7 4 9 2  -.728 

. i l n 3 ~ 5 ~  .9 1 2 5 7  30 1.G9G+u76 . 9 5 3 0 3 h 7  - 9 4 7 3 4 8 2  -.780 

.82noOh . 9 2 4 6 6 3 3  1 . 3 7 7 3 4 8 4  .9 5 9 0 6 2 4  . 9 4 0 9 4 7 2  - .e32 

. a 2 2 0 7 1  . 9 2 6 $ 1 6 0  1. (17Lj26b0 .96113622 - 9 3 9 3 4 6 9  - .a84 .H 3 1 8 7  5 - 9 3 3 1 2 9 3  1 . 0 6 8 5 6 8 7  , 9 6 4 7 9 0 7  - 9 3 7 7 4 6 7  -.936 

. 8 4 1 1 7 7  . 9 3 5 3 2 d 1  1 . 0 6 5 6 1 1 9  .966  1 4 4 h  - 9 4 2 5 4 7 4  -.988 .d 5 2 3 9 h  . 9 3 9 7 5 8 2  l .C)615778 . 9 6 8 2 6 O l  . 9 4 7 3 4 8 2  -1.040 
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TABLE Il l . - LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 8.39 - Continued 

(d) y/D = 0.42 

z/D 

- 8 6 2 3 5 4  . 9 3 4 4 1 2 5  1.0 6 7 2  1 2 1 .96 5 3'3 3 8  - 9 6  9 4 1  31  1 .O40 
347226  .YL 8 4 8 1 2  1.07 3495 8 - 9 6  1 9 9 4  1 .9 6 4 6  1 4 0  .9RA 

. 3 3 4 c 3 a  . 9 i  35266  1 . 3 7 8 7 7 0 6  .9592106  .9598149  .936 

.920445 - 9 1  5 9 7 0 4  1 .3848603  - 9 5 4 9 2 2 9  - 9  5 9 8  1 4 9  .8@4 .0c d75 3 . 9 i  9 4 4 2 5  1 .0938928  - 9 5 1  1 7 9 8  - 9  5 9 8  1 4 9  t332 

.793811  . 9 3 2 3 1 0 4  1 .1016223  .947C487 - 9 6 3 0 1 4 3  .780 .r u d u 2 6  
.7 t i2997 

, 8 3 5 1 6 7 8  .a 9 1  9 5 4 c  
1 .109411  1 
1 - 1 1  30 41C 

- 9 4 2  8676 
- 9 4 0 3 1 2 7  

,96621  37  
- 9 6 6 2 1 3 7  

.728 .6 7 6  
- 7 7 1 3 3 6  .9851YYO 1 .1203737  - 9 3 6 9 5 1 2  - 9 6 6 2 1 3 7  - 6 2 4  
.7554co  . 8 7 S 8 6 2 1  1 .1295900  .9 3 1 94 8 1 - 9 6 9 4 1 3 1  - 5  7 2  
.745516  .?=I673790 1.14C1648 - 9 2 b 1 7 4 3  - 9 7 2 6 1 2 5  - 5 2 0  
. 7 1 8 2 9 3  .85 13,374 1 .1581 317  - 9  1 6 2 5 3 3  - 9 7 2 6 1 2 5  ,468  
.63492C . a 3 7 4 2 ~ 9  1 .17 40 93 8 .9 0 7 4 0  1 2 9 7 2 6 1 2  5 .416 
.669737  - 8 2 2 7 9 2 0  1.19UYb10 .8979225  - 9 7  10 128  - 3 6 4  
.h44537  .8C7829h  1 .20  8 3 9 C  5 .R8t)!J214 . 9 6 9 4 1 3 1  .312 
.h2 3782 .74  801  5 9  1 .219922 5 .8314rJ94 - 9 6 1 4 1 4 6  .26C 
.6CRR75 . 7 9 1 7 2 2 9  1 . 2 2 7 3 5 ~ 1  .e771196  - 9 5 3 4 1 6 2  .208 
.592404 . 7 7 7 2 4 0 4  1 .2448263  , 8 6 6 9 5 9 1  .96  30143  - 1 5 6  
. 5 8 ? 7 3 5  .7b 7 5 1 7 8  1 .25h2444  .8692516  .97 261  2 5 - 1 0 4  
.5  79969  - 7 6  5 6 6 7 1  1.25 a471 1 . 8 5 8 9 3 7 6  .971012P .@52 
- 5 7 3 1  56  .7 5 5 1 3 0  5 1 .2591534  .8 5 8 5 3 4 6  .9694131  0 .ooo 
-5860H9 . 7 7 2 2 4 5 4  1 .2505476  . a 4 3 5 9 2 6  - 9 6 4 6  1 4 0  -.052 
.594303 .7 7 958193 1 .2417934  - 8 4 8 7 3 1  1 - 9 5 9 8 1 4 9  -.104 
. h l C 4 3 5  .7327365  1 .2261 583 .8778132  - 9 5 3 4 1 6 2  - .156 .6 2 ? 4 q  5 .RJ739C4 1 .2092 5 6 4  .Re75266 - 9 4 7 0  1 7 4  - .26A 
.643726  .819Y 1 7 4  1 .1942 9 5 0  .69bC370 - 9 4 8 6 1 7 1  -.?bo 
.h7Z8U6 .Y337i\O2 1.17 83732  ,905GC57 - 9 5 0 2 1 6 8  -.312 
.699775  . 9 4 8 7 6 6 8  1 .1511569  .9146952  - 9  5 3 4 1 6 2  - .364 
.72135~18 . 8 6 4 b 1 4 6  1 .1432 6 2 9  .92447 5 9 - 9  5 6 6 1  5 6  - .416 
.745895  .H740931 1 .1326693  - 9 3 0 2 7 0 5  - 9 5 8 2 1 5 3  -.468 
. 7 Q 3 l Q 7  .H d  3 4 3 5 8  1 .1223080  .9359034  .9598149  - e 5 2 0  
.774955 
.794455 

.d9C9576 

.93 205 1 2  
1 .1140246  
1 .1(J10 34 5 

,940382  3 
.9473635  

.9582153  
- 9  5 6 6 1  5 6  

- .572 
- .624 

.7+3915 .a 3 95 4 ~ 9  1.1C46367 - 9 4 5 4 3 2 8  - 9 6  30.143 - .676 

. a i 8 5 4 3  .91035  7 6  1.0 9 28 93  8 .95171.25 - 9 6 9 4 1 3 1  -.728 

. R l r o 7 2  - 9 3  8.2 1 2 2 1 .09  52 22  8 .95047@3 - 9  6 9 4 1  3 1  -.780 

.J3YR33 .9 2  2 13 0 4  1. rJaO2o l4  .9 5 8 4  7 1 9 - 9 6 9 4 1 3 1  -.832  
- 3 3 6 0 9 7  .92 0 8 3 7 0  1-081 6 4 3 8  . 9 5 7 6 8 9 9  9 6 7 8 1 3 4  -.8 8 4  
.d43971  .92 592 8 5  1 .0762 1 C  5 - 9 6 0 5 6 3 5  9 6  6 2 1 3 7  -.936 
.a 55312  . 9 3 0 5 8 9 5  1 .0712584  .963 175  1 - 9 6 9 4 1 3 1  -.9 8 8  
.a6471 7 .93415 1 9  1 .0674875  .965 1 5 9 1  - 9 7 2 6 1 2 5  -1.040 
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TABLE In.- LOCAL FLOW PROPERTIES IN THE'WAKE OF THE 120' CONE; x/D = 8.39 - Continued 

(e )  y/D = 0.60 

z/D 

. d P 2 l O l  .935r3306 1 .3657148 .9650903 .9086094 1. C40 
-966840 .Cj272345 1.0727277 .9h 240 1 0  .9854100 - 9 0 8  
-351576 .9L24e6 1 1.0 798 d l  4 .95 86 2 30 .9822106 - 9 3 6  .a 4 x o o  .9169743 1.0857824 .9554953 - 9 8 0 6 1 0 9  .RA4 
-823542 .91141L2 1. U 9 176 8  8 , 9 5 2 3 1  1 9  .9790 112 - 8 3 2  
.d2':773 .9d7127(3 1.096397C .94=?8434 .9 790  112  .7 80 
- 3  1lC6O , 9 3 1 7 4 3 7  1.1C22 385 .9467106 .9790 112 - 7 2 8  .a05232 - 8 9  84978 1.1057739 .944.5274 .9790112 - 6 7 6  
.797460 .d341512 1 .11@5236 .9422699 .9  7901 1 2  - 6 2 4  
.70 7472 .887385? 1.11R2817 .9390831 .9822106 - 5 7 2  
- 7  7942 6 .88113d2 1.124d818 .9345073 .9854130 52(3 
-761382 .8585357 1.13942'39 .9265767 .9918088 - 4 6 8  
-7472 1 6  .R571o34 1.1516477 .9 198637 .9Y82@75 - 4 1 6  
.7235d3 .H50536C 1.1591 81 4 .9156998 .9886094 - 3 6 4  
.711991 .944AlYi 1.1656492 .9121G98 .9790112 - 3 1 2  
.694536 .8351213 1.1767427 - 9 0 5 9 2 p 3  97741 16 .26@ 
.673062 .82 646 c 5 1.1857163 .9n03172 .9758119 .208 
- 6  636 5 5 .8 146 5 1ri 1. 2C54096 .8925687 .9ti06109 - 1 5 6  
.OS4538 .8;76233 1.2086 3 2 2  .8R7dY33 .9R5410@ - 1 0 4  
- 6 5 2 8 8 8  .HJ641?9 1.21 0042 3 .E873774 .98 54130 .e52 
.o  5483R .Hi176233 1. LO 86 322 . 9 ~ 7 a ~ 3 3  . 9 8 5 4 l P @  0 .OO@ 
.h57622 .81@6553 1.2C.50847 . a u 9 9 ~ 7 8  
- 6 0 5 6 5 3  .8 16 9 2 H 2 1.1977694 -894G679 
e h b 2 2 3 1  ;8325273 1.179721 8 .9642495 
. h J H Y i ) O  .8482357 1. l o  17595 .9142704 
-715902 .8665251 1.1411211 .9256534 
.7 3+H 1 9  .88o2700 1 .1191796 .9375974- 75C199 , 8 8 4 9 2  15  1.121661 1 .9 362539 
- 7  C'?44 9 .8841:145 1.1 2 15694 .$363!> 36 
.7 79665 .8923159 1.11 1 8  767 .9415402 
. 7 3 l d 1 3  . 9 @ 2 H 5 8 6  1.1010265 .7473675 
. 8 9 3 i 9 3  .9185h25 1.0 d4G 7 9  1 -9553932 .b22L792 .9 390526 1 .5623593 .967576R 
.a19492 .9335053 1.9681 7 1C .9647958 
.h43943 .943251C 1.0579 113 -97C1790 
.R36340 .9393?5G 1.0615286 .Qh82959 
- 8 6 1 5 9 4  .9547059 1.9459694 .5754C30 
.85t1170 .9552584 1.C453966 - 9 7 6 7 0 0 5  
.d68184 .963346L 1.@370462 .9810278 
- 8 7 6 9 8 3  .95 CY757 1 .0498443 ;9 74 3878 .385776 .9392491 1.C62n506 .?69037 1 

- 9 8 2 2 1 0 6  -.e52 
.9790 112 -.104 
-9662137 -e156 
.9  5 3416 2 - .208 
.9358196 -.260 
.918223G -.312 
.9422183 -.364 
.9662137 -.416 
.95 98 149 -.468 
.9534162 -.520 
.93 42 1 9 9  -.572 
.9 150236 -.624 
- 9  2 30 223 - .676 
.9310205 -.728 
- 9  294209 - .7PQ 
.Y278211 - -832  
-9230220 -.E84 
- 9 1 8 2 2 3 0  -.936 
.9518145 -e988 
- 9 8 5 4 1 0 0  -1iC40 
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TABLE IK- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 8.39 - Continued 

(f)  y/D = 0.80 

z/D 

. 5 ~ : 7 9 3 n  . 9 4 1 8 4 7 3  1.0533 A3 3 . 9 6 9 4 0 9 1  1 .0046663  1 e040 

.Y96293 . 3 3 5 7 8 7 9  1.L7657598 .96h9667  1. OC 46063  ,980 .hH4b46 - 9 2  9 6 8 8  2 1 . 0 7 2 2 1 4 4  - 9 6 2 6 7 1  5 1.00 4 6 0 6  3 a936 

.n74940  . 9 2 4 5 7 3 6  1 .0776  5 4 1  . 9 5 9 8 0 0 9  1.00 4606  3 .A84 
- 8 6 5 2 3 2  .9 1 9 4 2  9 3  1. O R  31499  . 9 5 6 n 9 i 9  1 .0046063  .A32 
- 859406  . 9 1 4 3 2 9 4  1 .0864748  .955 1277 1. C@ 4 6 0 6 3  .?EO 
. 849696  .91113r)O 1.!392(;624 . 9 5 2 1 5 5 5  1 .0046063  ,728 
.a41657  . 9 0 5 3 7 7 2  i .C9d2 928 .94 0 8 3 0  5 1 .0078057  .6 7 6  
.335559  .'?0066 3 1  1-1034 1 4 4  .9460dA3  1.01 112051 .624 
.Y29594 .8967340  1 . 1 0 7 6 9 9 2  .94378t(2 1.0 1 2 6 0 4 8  .572 
.a2 5 5  1 4  - 8 9385 2 2 1 . 1 1 0 8 5 1 0  .942OQ26 1 .0142045  .520 
.Y 1 7 5 3 c  .833on7  1 1.1 1 7 1  79 5 .93 8 6 7 8 9  1.01 7 4 0 3 8  .468 .dd 94 0 4  . 8 a 2 3 1 9 n  1 . 1 2 3 5 4 1 4  - 9 3 5 2 3 4 6  1 .0206632  .416 
.HZ0444 . e 8 3 8 3 7 4  1 . 1 2 5 1 8 1 6  . 9 3 4 3 4 4 6  1.0 1 2 6 0 4 8  .364 
.7Y3347 . R 8  Q40d  1 1 . 1 2 5 6 5 7 0  . 9 3 4 0 8 6 4  1. C C  4606  3 .312 
, 7 8 3 8 9 8  - 8 7 6 5 4 6 5  1 . 1 2 9 9 4 0 7  .9317572  1 .  O C  1 4 0 6 9  - 2 6 0  
.7t1,32 a 2  .875YZ26 1 . 1 3 9 6 3 4 0  .9313797  .99 820 7 5  ,200  
. 7 7 0 4 2 3  .8bVb74c) 1 .137597  1 .527 5 7 9  6 .9998072  - 1 5 6  
. 7 6 6 3 9 7  .RO67Ch4 1.14G9180 .92 576 1 7  1.00 1 4 0 6 9  -104 
- 7 6 6 1 2 4  .Y b S i 7 1 0  1 . 1 4 2 6 3 8 9  .9248183  1.00 46067  .052 
- 7 7 3 6 3 1  .~ 6 n 1 - 1 1 8 1  1 .1394496  - 9 2 6 5 6 6 0  l .O( i78057 0.000 
.769917  .Ahb62O 1 1 . 1 4 1 0 1 4 7  - 9 2 5 7 0 8 7  1.00 6 20 60 -.052 
.773925  .a b 9 5 6 4 8  1 . 1 3 7 7 2 0 2  .927512D 1.00 460  6 3 -.104 
.781;822 .a790475  1 .1271  6 4 7  . 9 3 7 2 6 7 3  .99 1 8 0 8 8  -.156 
.7 0 9 6 4 8  .0897bGb 1 1 1  53392 .93 967 29  .9790 1 12 - .208 
.7933 82 - 8 9 1  1 3 4 1  1.1 i 3 8 3 6 9  9 4 0 4 8 6 7  .9806109  - .260 
.799c'50 - 8 9 3 5 9 3 2  1 . 1 1 1 1 4 5 6  , 9 4 1 9 3 4 0  .9822106  -.312 
. + e 9 3 1 6  .ac)65619 1 - 1 0  7d 872 . 9 4 3 6 3 7 1  - 9 8 7 0 0 9 7  - .364 
..31 7582 . a995018  1 . 1 0 4 6 7 9 4  . 9 4 5 4 0 9 9  . 9 9 1 8 0 8 8  - .416 
.d22979  .9Sc)2904 1.1038202 . 9 4 5 8 7 9 7  .9966078  -.468' 
- 8 3 9 3  10 . 9 3 2 1 2 2 1  1 .101827  1 . 9 4 b 9 3 9 0  1.00 1 4 0 6 9  -.520 
.836382  .9C68640 1 .0966817  .9496913  .9982075  - .572 
.8 5405 1 . 917a655  1.0 8 48 2 b 3 . 9 5 6 0 0 2 8  - 9 9 5 0 0 8 2  - .624  
.85 1 5 8  1 . 9 1 3 6 0 4 0  1. O R  9405 0 .95357Q2 1 . 0 0 1 4 0 6 9  - .676 
,876174  . 9 2 3 7 5 5 7  1 .0785262  . 9 5 9 3 3 9 9  1 .0070057  - .728 
.e68576  .92(34727 1.0 820 336  .9 5 7 4 0 3 5  1.. 0 C 6 20 60 -.7 0 0  
.89 1 9 0 2  . 9 3 3 4 9 3 1  1 .C '91 8 4 0  . 9 6 4 7 9 3 0  1 . 0 0 4 6 0 6 3  -.0 3 2  
.be6373  .932580  1 1 . 0 6 9 6 7 9  1 , 9 6 4 0 0 6 6  1 - 0 0  1 4 0 69 - . E 0 4  
- 8 9 2 4 3 7  . 9 3 6 7 6 0 8  1 .06473  3 7 .9666053  .9982075  - .936 
- 8 9 9 7 6 5  - 9 3 8 3 4 6 0  1 . 0 6 3 0 6 3 5  . 9 6 7 4 8 1 4  1.0G30066 -.988 
. 907093  - 9 3 9 9 1 3 5  1 .0614145  - 9 6  8 345 6 1 .0078057  -1.040 
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TABLE m.- LOCAL FLOW PROPERTIES IN THE. WAKE OF THE 120' CONE; x/D = 8.39 - Continued 

. i 3 7 + 5 4  .? 2 i li'3 2 

.3iOlRS .9 1 C6>18 .'70hP70 

.2629t38 

.r19 3 2  82 

.S873?4 
-481365 
. ~ 7 5 1 3 7  .!>7'>H49 .'>b't694 
.Ah2421 
.957464 
.4525O? 
.e472 1 5  
.Y45H:1 
.54111H .b 40 3 C d 
.(i3HOq+ 
.n47539 
.-13782P 
.H42C25 .o + b  722 .c{ 534 C 0 .-3 5 1795 .ii 5sO 5 1 .A 6 12 r> 2 
. d 7 2  3 1  1 
. 4 7 3 9 A : 7  .C 7 3 7:)4 
,391 704 
.69'2364 
.49 > O H ?  ., J  736 13 
.11;519 
.3 32919 
.9? 3329 
.9 3 1C 9 9  .937546 .q42i .67 

.94 96C 5 4  
- 9 4 5 6 6 0 9  
.94L7202 
.9 36 549 5 
. 9 ? 5 3 5 4 5  
, 9 3 3 3 5 c 4  
- 9 2  83207 .92 449 3,; 
.92 366 1 2  
- 9 1 5 2 5 3 1  
.91OP792 
. Y l h 2 3 1 1  
.92 3838a 
- 9 1 5 2 9 3 5  
. 9 3 6 a ~ 4 ~  
.YO69232 
.9v 9 C 5 2 Y  
.9222274 .a 9  7555 6 .d r  497 5 5 .rl .3 Y6 ? 5 6 
.3943291 .ar 7 4 ~ 4 6  
..Y 1 5 13 3 3  
- 9 3 5 7 4 0  1 
.9250245 
.5178h55 .Q4fi83.;& 
.96 731 4 7  
.94 3 C  3C 7 
. ? l G 5 3 8 5  
-9251qY 1 

93 5 3 r'I.) H 
.9 7 2 2  347 

1. C3 (? 32 3 2 
.7u 371 i j  

.9587352 

.9757tlu2 

.9424572 
1.3 102 1Y 1 
1.3;i 70  1zi 

(9) y/D = 1.00 

z/D 

1.251271 rj .9736448 1.3 2C60 32 1.C40 
1.0553821 .9715006 1 0 2060 3 2 .988 
1.Do05666 .9667896 1.0206032 - 9 3 6  
1.C6495h4 .9564t184 1.019O0-35 ,004  
1. Y 0671 7 3  .955BZh4 1. C 174038 .A32 
I. 9083344 .9647136 1.01 74038 .783 
1.3736664 . 9  6 19Ch 1 1.0174038 - 7 2 8  
1.0777399 .9597555 1.0190035 .676 
1.0dlH319 .9575903 1.3206C 32 - 6 2 4  
1. C 8  76 31 1 .9545134 1.0 2 540 2 3 .572 
1.3923416 .9520368 1. G 302014 - 5 2 0  
1.0865 8 C  3 .75 5 271 6 1.0 1 1 O O 5 1  - 4 6 8  
l.c77d4377 . 9 5 9 3 ~ 6 6  .991t30BR - 4 1 6  
1. SA75877 .95+53b5 1.G046C63 -364  
1.0966hC 2 .94970?0 1 .0174038 -312  
1.i .966177 - 9 4 9 7 2 5  h 1.@11OO51 -260  
1.3943 1 7  8 . 9 5 0 3 5 5 3  l.GC4h063 .20A 
1.1517176 .947 1004 1.0 142045 - 1 5 6  
l . lC68C20 .94427Q3 1.6239026 .104 
1.10 362 15  .942 7544 1.C270020 .C52 
1 .1056564 .344cifl55 1.3 302014 0 .GO0 
1.1397R17 .942669? 1.027% 20 - .e52 
1.1i .69669 .94413 17  1. C i 3 8 0 2 6  -.1 0 4  
l.Of366 866 .9 5 5n 141 - 9 9 0 2 0 9 1  -.156 
1.0658CZ 9 .9665435 - 9 5 6 6 1 5 6  -.208 
1. '37 h 5 3 4  2 ,9603926 .975R119 -.26C 
1. <?n48263 .9 560.) 2 0 .9950582 -.312 
1.C6?4477 .96,aa520 .9550159 -.354 
1 . i 3 2 3 5 o h  .383135C .9150236 -.&16 
1 .C5d1421 . 97C ? 5 9 3  .96 46140 -.468 
1 .38  3n 336 .Y5t3535 1. C 142C45 -.520 
1 .i,7 6 3 3 7  5 .96i'L? 3 1 1.0 11005 1 -.572 

71.,76 5 6 4 ~  . 9 6 6 i ? 9 2  1.CC78057 -.624 
1.n279419 .9857?4?  .9  342 199 -.67h 

. J 7 0 3 4 5 3  1.71 4 331 % , 8 6 0 6 3 4 1  -.728 
1 .011262s  .9942725 . 9 i a 2 2 3 c  - . ?go  
1.0313478 - 9 3 3  5 6 6  3 .9758119 -.A32 
1.7 243 31 a .9 97 5 8'12 .95161b5 -.HE4 
1.dU750h2 .?96 1 3 5  I .Y278211 -.936 

.9q  c)? a 3 5 1..t '?I?1 C  9 8  .9198227 - . 9RA 

. J  3 33 626 1.0 C; 3 5 119 .91 14242 -1.C40 
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TABLE III.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 8.39 - Continued 

1 0 40 162 7 

(h) y/D = 1.20 

91/ qco Z/D 

.)63191 . 9 5 3 3 5 7 3  1. ~ 4 7 3 6 8 1  .9750700 1.040 

.95  7s34 .Y512710 1.43495370 .9 7454 7 s 1.G385625 - 9 8 8  
.b51816 .94 91723 1.351721 7 -97343'99 1.0369622 936 
.9 4 79 3 5 - 9 4 7 2 3 5 9  1.3 5 374 2 5 , 9 7 2 3 5 0 3  1.0369622 - 8 8 4  
.q-+4OS4.'942 113 

.9452'?4'3 
- 3 4 4 3 2 2 8  

1.355771 2 - 9 7 1 2  174 
1 . r 3 5 6 7 ~ 8 5  .9707359 

1.C!7696?7 
1.0369622 

- 8 3 2  
.7 80 

.q36291 .94  14005 1 .!I599523 .9691936 1.0 369622 .72R .Y 3.3409 .9384689 1.3 6 29 34 1 .967$49 3 1.0369622 .6  76 

2 52 Z 9 . 9  30 42 3 5 1. ti7 143 4  4 .96  30824 1. G433632 .5 72 
,17752 .9263333 1.0757797 .9607910 1.O4Y7642 .520 

,916545 - 9 4 0 1 h h 4  1.0611467 .968+649 1.0177592 .46A 
. - 1 7 2 b Y  .'2 5 5 6 8  3 8 1 .0449558 - 9 7 6 9 2 5 4  .98571542 .416 
.711390 - 9 4  1225M 1. <J6LC3 5 7 .9690676 1.0097590 .364 
.qC!5502 - 9 2 7 2 2 4 6  1.d 7 48 3 14 .94 12916 1.0 3 376 17 -312  

.Y G18 8 8  - 9 2 6 8 0 7 8  1.. 5752 747 .9 6 110576 1.0305612 .208 

.e99344 . 3 3 2 7 7 ~ 1  1.0689487 .9643908 1.0 145587 .156 .~ 0 0 6 8 0  -9409126 1. 'I63364 7 -968R954 , 9 9 8 5 5 6 7  .104 
,9004 7 1 .3507599 1.150069L ,97427818 - 9 7 7 7 5 2 9  .C52 
0 9 5 d .9560676 1.0342299 -9t32483G .9569497 0.000 

.d372r)6.J 22,533 
.94 440 8 6 
.9 3 ii 6 3 2 4 

1.ir 56698 7 
1 .3709479 

.970811A 
-96333116 

.9873544 
1.0 177592 

-.052 
-.104 

.'IO0198 .930262n 1 .0715836 .963on38 1 -02C9597 -a156 

.99'94 30 .9Ld691'0 1- 57 3174 1 .9h21130 1. C 241602 -.208 

.40599d 
:?l 3965 

.q552373.Yd43208 
1.C454 19 5 
1.G151824 

- 9 7 6 6 8 9 1  
-9922686 

- 9 7 4 5 5 2 4  
.9 249447 

-.260 
-.312 

.9 16(127 .9867852 I. 0132C50 - 9 9 3 2 7 9 0  .9233444 -.3h4 

.92(301Q .96979 1 2  1 .01018h2 .9948195 - 9 2  17442 -.416 

.Y22 164 .9799477 1.02C1043 , 9 8 9 7 4 9 3  .94 25474 - .468 

.926237 .3714472 1.G2d7454 .98531 O b  - 9 6 3 3 5 0 7  -.520 

.Y31684 . 9 8 4 1 5 7 ~  1 .U 1585?7 .9919269 .9441477 -.572 

. b 5 6 6 3 4  

.93 75 56 
1 .2543323 

.9 7 5745 7 
.9956587 

1. o 243670 
1.0021998 

.9875621 
.Y 2 49447 
-9665512 

-.624-.676 

..224646 .93552:3ij 1.Oh65342 .96532?6 1.3369622 - 6 7 4  

.203hQ5 . 9L  7 0  I 6 6  1.3 7 5G 52 7 .95 11748 1.3321415 .26C 

.Q 

- 9  572 8 3  .96539dG 1.0 349 376  - 9 8 2 1 1  7 5  1.0081577 -.728 
.442702 .95 1 7 9 2 i  1 .0487872 .9749380 1.e209597 -.780 
.962884 - 9 5  61526 1.0444 7C 2 - 9 7 7  18 1 5  1 3 3 37617 -.A32 
- 9 4 3 2 3 1  - 9 4 8 6 1 5 3  1.C523C3 1 - 9 7 3  1069 1.035362C -.884 
.4 5 1C129 .9487866 1.G5213C 7 - 9 7 3 1 9 6 8  1.0369622 -.936 .95 449 3 - 9 4 8 3 1 4 3  1 .0526171 9729432 1 0 4  17630 -.988 
. 4 5 9 8 a ~  - 9 4 6 8 0 7 2  1.0521030 - 9 7 3 2 1 1 2  1.0465637 -1.040 
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TABLE DI.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120’ CONE; x/D = 8.39 - Continued 

(i)y/D = 1.60 

z/D 


1 .Oi.5932 . 9 6 4 1 4 6 4  1 .  d ?  b2 7 2 6 .93 1 4 5  3 6 1.3 6 2  19 5 2  1.04@ 
1 . ” C  17C4 . 9 5 0 $ 2 5 5  1 2 40 5 6 6 h .9792(358 1 . 0 6 6 9 9 4 3  .98A 

.999366  .95h65RR 1.04 39 4 6 2  . 5 7 7 4 5 3 5  1.07 1 7 9 3 4  - 9 3 6  

. ~ 3 5 4 8 6  . 9 5 4 7 9 3 8  1.04 5 8 7 2  0 , 9 7 6 4 5 3 6  1.07 1 7 9 3 4  .884 

.Y’)3545 .953rjOY9 1 .9458376  . 9 7 5 9 5 1 8  1 . 0 7 1 7 5 3 4  , 8 3 2  

.3934  1 2  . 9 5 3 3 7 4 i  1 . 6 4 7 6 4 7 0  . 9 7 5 5 3 3 6  1 . 0 7 3 3 9 3 0  - 7  80 .c j9 13 3 9  .95 1 3 5 9 4  1 . 5 4 9 4  12  a . 974h  1 2 4  1 .0749927  .72  8 

.9rlJ39J .951:)4589 1 .O 5 0 3 8 2  1 . 9 7 4 1 0 7 8  1.0 7 4 9 9 2 7  - 6 7 4  

.9 8 74 5 9 . Y 4 9 5 2 0 5  1.0 5 1 3 5 3 3  . 9 7 3 6 0 1 9  1 .0749927  - 6 7 4  .‘3 85 1 1 9 .946ZJCi9 1 .C547237 . 9 7 1 8 4 1 1  1 . 9 7 9 7 9 1  R - 5 7 2  

. 9 8 4 7 1 9  .Y4403.35 1 . E 5 7 1 2 2 9  .97(35Y12 1 .0845309  - 5 2 0  

.9 8 2  1 1 2 . 9 3 9 2 9 5 7  l . ,Ch20642 . 9 6 8 3 0 5 2  1 . 0 9 2 5 9 9 3  - 4 6 8  

..I 7 95 6 3 .9 3 40 3 2 6 1 . 3 6 4 0 7 9 6  . 9 6 5 4 7 6 $  1 . 1 0 0 5 8 7 8  .416 

. J 7 9 8 9 7  .94123?37 1. C h0c 53 7 .969C5 5 2  1. O R  4 5 9 3 9  .364 .3 7 4 2 3 7  .94 7 9 3  3 6  1.0 5 30 1 4 9  - 9 7 2 7 3 5 5  1.0 6 8 5 9 4 0  .312 .1176422 . 9 4 n 7 0 7 9  1.0 522  0 6 5  . 0 7 3 1 5 7 2  1 .Ghh9943 - 2 6 0  

. 9 7 8 5 5 5  . 9 4 Y 4 8 4 i  1 . 0 5 1 3 9 7 1  . 9 7 3 5 7 9 1  1 . 3 6 5 3 9 4 6  . ? O B  .‘374275 .94 5 2 7.30 i . 0 5 5 r 8 7 8  . 9 7 1 ? 8 8 7  1 . 0 7 0 1 9 3 7  - 1 5 6  
:)77L%7 5 .(I 7 3 h C 3  

. 9 4 2 9 7 3 1  

.9+ l+44(\  
1.C5.32C2h 
1.21593C6h 

. 9 7 6 ~ ) ? 6 7  
- 9 6 3 1 d  7 5  

1 . 6 7 4 9 9 2 7  
1 . 0 7 8 1 9 3 1  

- 1 0 4  
.C52 

.‘385926 .94b+577  1.1)545554 - 9 7 1 9 3 7 1  1 .  0 8  1 3 9  15 n.000 .‘J 7 0 9  10 .Y 7 7 1C 6 
. ? + i d 3 6 7  .9 4 5 144 5 

1 . 3 6 0 4 4 4 4  
1 . c 5 s o 9 i  a 

.96a;1537 

. 9 7 l h 5 2  1. 
1 . 3 7 6 5 9 2 4  
1 . 3 7 1 7 9 3 4  

-.C52 
-.104 

.97rc,3 8 

. 973039  .,? 7 9 3 .! 4 

.9408?q 1 

.c)4bY791 

.Q’+R4945 

1 .0541  1 5 2  
1.0 5 4 1  152 
1.  d 5 2 5 0 2  1 

. 9 7 2 1 6 1 8  

.972 1 5 1 8  
.9730?32  

1 - 0 7  1 7 9 3 4  
1 . 3 7 1 7 9 3 4  
1 .C685940  

-.156-.2C8 
- .260 

. 9 7 9 5 7 0  , 9 4 9 9 7 6 6  1 .Q5QY844  , 9 7 3 8 4 6 2  1 . 0 6 5 3 9 4 6  - .312  

.Y 8 1 3 h Y  .Y 5 0  1 3 5 3  1 .  0 507 1 0 1  . 9 7 3 9 3 2 3  1 . 0 6 6 9 9 4 3  -.364 

.?5 3  1 6 7  .95 0 1 9  3 4  1 . 0 5 0 5 5 4 4  .9740 l a 3  1 . 0 h 8 5 9 4 0  -.416 

..i 87 75 9 . 9 4 7 9 7 4 1  1 . 3 5 2 9 7 1 9  - 9 7 2 7 5 8 2  1.37 3’3930 -.468 .9 t3 4 3 i, c;.<I 84 5 tI 7 
.94bS9:4 1 .+ + a i 3 4 9  

1.0 5 4 4  rj 7 7 
1.C5Z8C142 

.9 7 2 C 0 9 2 

. ?728457  
1 . 0 7 8 1 9 2 1  
1.3 7 4 9 9 7  7 

- .520-.5 7 2  
1. ‘ 0 n ? ? 5  . 9 5 7 0 9 8 5  1. f3434911 .G 7 7 b 8 9 7  1.C7 1 7 9 3 4  -.h24 

.Yti649H 
1 .5 (77473  

.949Oh4h  

.‘I573736 
1 .O516346  
1.~?4283(1C 

, 9 7 3 3 5 1 1.Y 7 R C  G15 
1 . 0 7 4 9 9 2 7  
1 . 0 7 8 1 9 2 1  

-.676 
- .728 

.9 9 0  2 2 si - 9 5 C 1 5 C 5  1.0 5 070 3 2 .Y7?9406  1 . 6 7 6 5 9 2 4  -.780 
1 .O67744 - 9 5 9 2 3 C 1  l.CJ41287’3 .Y 7 8 d 3 2  1 1 . 0 7 4 9 9 2 7  -.E32 

, 9 9 4 4 9 1  - 9 9 4 3 2 2 5  1 .D463670  .9761?64  1 . 0 7 1 7 9 3 4  -.8 8 4  
. 4 9 9 6 1 J  - 9 5  7 7 3  18 1 . 0 4 2 a 3 6 3  . 9 7 8 3 2 5 5  1 .O68594O -.936 
. i )  9 6C;i?3 e . 3  5 2 9 2 b t) 1. d 4  7 8 16 L‘ . 9 7 5 4 4 3 1  1 . 0 7 6 5 9 2 4  - .980 .‘99729Q . 9 5 C O O ’ j t ~  1 .?508498  9 7 3 8 6 4 2  1 . 3 8 4 5 9 3 9  -1 .C4@ 
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TABLE IIL- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE: x/D = 8.39 - Continued 

. Y b  74,: 7 2 

.3655769 .$ 3  649 2 5 
- 9 6 2 8 2 4 8  .95 2d24H 
.9/-320463 
-9612.696 
.9 5 1Y 05 6 
.9325455 
.9573357 .~ ~ 3 2 9 7 7  
. 0 3  94 3 2 d 
. 9 6 4 7 5 9 5  
.9331878 

qb162?9 
.9530937 
. '?3 1622.3 .'95 83667 
.95hU417 .qoC6JSr7 
. 9 7 e 9 5 a h  
.9 5 '32 7hb 
.Y $646 37 

(j) y/D = 2.00 
Z/D 

1.33287h9 . 9 a 3 i ~ i ?  1.C762C74 1.C4@ 
1.0347539 9422 1 2 4  1 .O762074 .988 
1.3338145 9926974 1.0762074 .9 3 6  
1.33 75 624 . 9 a c  7505 1.0762074 .8 84 
1.0375824 .9807505 1.0762074 .e32  
1.93a3838 .380336G 1.077dO89 .780 
1.0 39 1H4C .97992 1 8  1.0794104 .728 
1.23952b 7 .9ac)2sif i  1.0762C74 .6 76 
1.? 3 7873 3 .980hC 1 6  1 07 30044 .h?4  
1 .O42676i) - 9 7 9 1 1 2 5  1.0826134 .572 
1.i)4 7441 0 - 9 7 5 6 3 9 1  1.09 22224 . 5 2 0  
1.0410786 - 9  789405 1.0794104 .46  A 
1.3 355932 .98177a9 1.3 665984 - 4 1 6  
1 .~1372081 .9809437 1 .3698014 . 3  64 
1.D38H200 . 9 a o i i o 2  1.07 30C44 .312 
1.03Y7714 - 9 7 9 6 1 7 7  1.0 730044 .26@ 
1.03HR200 .sen1102 A. 0 7  3n044 .?08  
1 .0421 797 .9783698 1.0778089 .156 
1 . )445778 .9771257 1.0826134 .104 
1.0397 114 .Q796177 1 . ~ 730c 44 .052 
1.<I2 9 2 4 4 r) . 9 8 5 ~ 5 3 7  1.36 33954 0.000 
1 . 3 4 1 2 3 s a  .3798570 
1.r?441481 - 9 7 7 3 4 8 7  

,95661: 14 1.043YYA3 - 9 7 7 4 2 6 5  
.9567525 1.0438401 .Y775039 
.95d008G 1 .0425505 .9 781 775 
.95 2035i' 1 .3383955 .9a03299 
- 9 7  3 Y 3 Z  1 
.9:; 563'9 7 

1 .02 1137C 
l.OC433-2 

.ye92219.9977470 
.9tlC15h92 1.3 194753 .Y900716 
- 9 6  70 1 2 1 1.9 332dl  H .9 8 2 97 2 4 .'46 73 72 1 1.3 324 724 - 9 d 3 3 0 9 0  

9750 1 2 1  1.0251130 .98717a9 
. 9 7 5 i o a o  1. 2 53 15 4  - 9 9 7 2 2 9 0  

1, 9 9 0 3 4 3 2  1. qCJ9 C 3  1h .99 5 4 ~ 8  
- 9 8  19254 1 . d l  9235 1 -9907222 
.9d92969 1.G106819 - 9 9 4 5 6 6 7  
. 9 8 4 3 9 0 3  1.0 156163 .9920468 
, 9 9 3 3 3 6 8  1 .0066369 .9966277 
- 9 6 7 5 2 7 6  1.C327536 - 9 3 3 2 4 4 9  
,9500660 1.3507912 .973R947 

1.0730044 -.a52 
1.0826134 -.104 
1.0 P 4214 9  -.156 
1-08581 64 -.208 

-.26@ 
1.0730044 - 3 1 2  
1.0409744 -.364 
1.CC89445 -.416 
1.0 377714 -.468 
1 .@665934 -.520 
1.0 649069 - .572 

- .624 
1.0 5 21849 -.676
1 0409744 -.728 
1.0425759 -.780 
1.0 4 4 1774 -.832 
1. i)393729 -.e84 
1.0 345684 -.936 
1 .@730044 -.988 
1.1114404 -1.C40 

1 C794104 

1 0 6  33954 
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TABLE II1.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE;x/D = 8.39 - Continued 

(k) y/D = 2.40 

z/D 

. ) H H ~ G ~  1.C01565H ,993446.7 i. 0 0 0 7 . 9 7 ~  .9673055 1 . N O  

.9ti4453 .9978158 1.rlL217f R .99839RZ .97@5085 .908 .0841.39 .99601.OG 1. C O  393'1 1 .997979u .9737115 .936 .,4 b/+33 1 .VP4453 
. 9 3 b 9 2 t  8 
.Y9781>d 

1.30 30 55 6 
1. G O 2 1  7C.9 

.9984498 

.998d982 
.9721100 
.9705085 

.E84 
e832 

. . I  A6 138 .99732'>5 1 .c)G29bZ4 ,9984962 .97 371 1 5  - 7 8 0  

.'187A13 .95b229R 1."0375CC .9953959 .9769145 - 7 2 8  

. ' )db8?1 .99C09Y8 1.CO98768 .9949772 .9881250 .676 

.vH790h ,985Li338 1. C 14Y647 .992 3 7 9 1  .9993355 - 6 2 4  

.Q9G109 .9H 77 1d6  1.3122666 .9  9375 8 1 .9961325 .572 

.c;92311.c2 9 9119 2 
.9304103 

1. n i  1 8 ~ 1 x f i  
1.2395655 

.9 H e2 56 3 
.9 9 5 13 5 9 

1 .G359335 
.99 2929 5 
.9  57696 5 

.520 

.468  
1.3034p 1 1. C 3 35255 .9o72661 1.$1646?1 .9 2 2463 5 .416 
1.:>c304u 1. s3 l o 0  1 6  .96Y1149 1.315 3461 .9?56665 .3h4 
1..'' !35 3 16 l .CjQ6YlI :  . 3  70000 8 1 .0  151 03 5 .9283695 .312  
1. ';05 7 95 1.C! '58 543 4 .9915343 1.0042852 .97@5@85 .26C 
1. .!043:)0 .9r ih  37 3 5  1.0 1 3 i  1 9 1  , 9 9 3 3 2 2 9  1 .0121475 .208  
1. (: i3 5 0  7 .Qc1 YJ 16 1 .0~d1YYt)  .9 90  72 5 4 1.0217564 156 
1 .  '?QZ 71 4 .9766h07 1.O?32342 . 9 8 8 1 4 3 3  1.03 13654 - 1 0 4  
1 .~194786 .9 7 tih 2 33 1. ti2 14398 .9 S ,9';6 4 5 1.!I297639 .052 
1. 0(',431Y .97 4455 7 1.C2U6026 .9894939 1. L? 291624 0.c00 
1 i I, 1d34 .9771911 1.i'2289R8 .98R3160 1 .0297639 -.G52 
1 .e05503 .Y78247i  1 .2218269 .9888660 1.0 3 13654 -.104 
1 . C 0 ~ 3 5 6  .9ki32242 1.3167924 .9914452 1.0217564 -.156 
1. 3j7149 .9dd2bS1 1.3 117 1 36 .9940404 1.0121475 -.20R 
l . i t7714d .9dHZ691 1.0117136 .934:1494 1.0 121475 -.260 
1. - '? 52 1 cl . ' )e73217 1.'I 12665 5 .9Y 35545 1.01 21475 -.312 
1 ..- '-1 2 150 .9 90 5 .? 6 6 1 d3094490 .9'351 953 l.CG25385 - . 3 6 4  

. 9  J 71 S 1 .9 i232? 3 1.:I2 7151 1 .9963659 .9929295 -.416 .'1; 5 3 2 3 i) .99,,JYdS 1 .I?C 33 7 51 .999  3854 .9929295 -.468 .S 8  4 4 ' 3 0  .58*3715 1 . 0 1 1 3 i l d S  .9944?7  1 , 9 9 2 9 2 9 5  -.5z0 
'ir ( h 2 2 q  .Q 3  1373 1 1.5 ': d 5 9 S 1 .39507Y'J .484922C -.572 .:4 d H d 1 d .9.3 5 7 3 5 5 1 .I0 32 4 5 2 . 9  9 a 3 5 ? 5 .9769145 -.6 2 4  

* 989553 1.02 702 54 -97335462 1.1?1333"2 .92G8620 -.076 
.9'3od44 1.05 3 2  35 5 . 3  3 9 174Y 1. 93533% .I3648095 -.72R 
..I34514 1.135 1a 1L 9 .9438734 1 .0251171 - 8 6  2426e -.7Rr! .'473 1d c 1. '34 3 7 1 77 .9b03 96 9 1 .0199764 .900042 5 -.R32 
.9937112 1.0447155 .9545849 1.C21785h .89 3636 5 -.QR4 
,3942 2 3 1 .04~373 5 2 .35275.99 1 .0736833 . e a  72395 -.936 
.997c 93  1.07 17552 '.Y312750 1.034.1744 .8519975 -.988 

I. 1d 5 7 1. m 7 2 4 a  1 - 9  3 80662 1. C455952 ,9167646 -1 .C40 
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TABLE III.- LOCAL FLOW PROPERTIES IN THE WAKE OF THE 120' CONE; x/D = 8.39 - Concluded 

.93>921 

.9935tlH 
-99 31'3  3 
.99'935 
.99'+606 
.33 955 44 
.C?C>544 
.906ClR .9Y54Sl 
.995359 
.995:27 
.<I 9 6 52 6 
.99 39c7 
.Y99171 

l.Lc'4334 
1 .3cz931 
1 $7S 12 6 5 

.9967C'8 

.994(3.79 

.9 94079 
* 3Y4C79 
- 9 8 9 5 2 3  
-491716 
.996798 
.998006 
.997876 
.997745 .c j  9865 8 
,999569 
,999563 
.999569 
.99Y569 
.Y99569 .Y 9 3 7 2 5 
.991710 
.391716 
.99171b 
.391848 
.991979 
.391848 
-991716 

1 . 1 ~ ~ 2 5 1 Y 5  
.9983934 
.95  6 242 3 
.q944919 
.9Y 37 1 0 7  
.93  46 86 7 
.994680 7 .Y9 1 2 2  12  
.987787e  
.9869344 
- 9 b h 0 9  3C' 
.932r1119 
- 9 7 7 6 7 5 6  

1 .0125152 
l.C5(jC,138 
1. i 389836 
1.92741 75 
1.C379014 

.94r25sc1 
- 9 9 0 2 5 6 0  
.990256r) 
.93 95762 
- 9 9 2 2 7 4 2  

1 - 3 147 1 15 
i . 0 3 6 + n 1 2  
I. 03553 55 
1.0345323 
1.0413972 
1.94R 3 8  70 
1 .04833 70  
1.04R39 70 
1.04P3d 70 
1.0483970 
1.01 83023 

. 9 r  22742 

.9922742 
- 9 9 2 2 7 4 2  
.9Y 31437 
.9940 150 
.9931439 
.9922742 

@) y/D = 3.00 

z/b 

.9Y75t 18 1.34312664 - 9 7  761 25 1.C40 
1 . 0 0 1 1 0 ' ~ 2  .3994372 .9774116 .9R8 
1 .0037375 .9981"'7 .9R22lrJh - 9 3 6  
1.C054832 .9972 1 4 7  .9854100 . R  A4 
1.0062553 .9968219 - 9 8 8 6 0 9 4  .832 
1.CC528QR .9973136 .9886(*94 .780 
1. I; !j52 d b3 8 .9973136 .9886094 .728 
1 .G:.08753? .9955499 .9953082 .6 76 
1.0 12197 1 .Y937936 l .G014@69 - 6 2 4  
i . u i 3 n 5 4 8  .9933557 l .QC30066 - 5 7 2  
1 .c) 139 113 .9929182 1.00 46063 .52@ 
1 .G 17213 9 6 . 9 9 1 2 3 2 3  1 - 0 12604R .468 
1 . 0 2 2 4 C l l  	 .9 RH5693 1.0206032 .416 

.9876517 1 .0062444 - 9 5 6 6 1 5 6  .3h4 

.9 5 r,7 7r l 9  1.0246726 .E926279 .312 
- 3  h 2C 40 9 1. 0190734 .9 118247 .260 
.9731519 1 - 0 1  35276 .9310205 .208  
- 9 9 2 1  861 l.OC39559 - 9  6 30 1 4 3  .156 

1.0097202 .9Y50571 .9950082 .104 
1.03572g2 .9950571 - 9 9  50082 .0,52 
1 - 0 097 20 2 .995<)571 .9953087 0.000 
1.0 104018 .994709h .9918CRA -.052 
1.03 76993 .9963857 .98 86094 -.104 

.98550C5 1.OC73282 .95C216R -.156 

.9644329 1 . 0 1 7 8 ~ 2 0  .9118242 -.208 
-9653672 1. C 174163 - 9  134239 -.2hC .Y 463C . 3  0 
.9597396 

1.O 1695 1 1  
l.CZGZlH3 

- 9  1502 36 
.9C 38257 

-.312-.364 
.9531069 1.C235108 - 8 9 2 6 2 7 9  -.416, 
.9531669 1.G2351O8 ,8926279 - .4h8 
.9531069 1 . C 7 3 5 1 n 8  - 8 9 2 6 2 7 9  -.520 
.9 5 31 Oh9 1.02351"8 - 8 9  26279 -.572 
.9531069 1 .0735108 .8926279 - .624 
,9019Y35 1.OO9W2 7 - 9 4 0 6 1  86  -.676 

1 .0076993 .996r)nh7 -.9886094 -.728 
1.0076993 -996OA67 .98 86094 -.780 
1 .0076993 .996U8h7 - 9 8 8 6 0 9 4  - .e32 
1.0068297 .996  52 95  .9870097 -.e84 
1 .0059588 - 9 9  6 972 8 .9854100 -.936 
1.0068297 .9965295 .9870097 -.988 
1.0G76993 - 9 9 6 0 8 6 7  ,9886094 -1.040 
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Figure 1.- Details of model and  model support system. Dimensions a re  presented as  fract ions of base diameter 
where D = 4.80 inches (12.19 cm). 
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Figure 2.- Details of pressure rake. Dimensions are  presented in inches (cm). 
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Figure 3.- Schematic of f low f ie ld a round  120° cone at I&,= 2.30 (from ref. 5) i l l us t ra t i ng  those portions of flow f ie ld surveyed by pressure rake. 
Range of y/D from -0.40 to 3.00. 
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(a) Pl/P, and SI/%. 

Figure 4.- Var ia t ion of f low properties across wake for t h ree  longi tud ina l  locations; y/D = 0. 
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(b) M i l k  and V1/V,. 

F igure 4.- Concluded. 
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Figure 5.- Effect of x/D on properties at wake center; z/D = 0; y/D = 0. 
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F igu re  6.- Comparison of experimental a n d  empir ical  velocity distr ibut ions;  y/D = 0. Empirical resu l t s  obtained by u s i n g  method 
of least squares w i t h  exponential f unc t i on .  
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Figure 7.- Comparison of experimental and  empir ica l  velocity distr ibutions; y/D = 0. Empir ical resul ts  obtained by u s i n g  boundary 
condit ions w i t h  exponential funct ion.  
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Figure 8.- Var iat ion of static and  dynamic pressures across wake at selected y/D locations. 
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(b) x/D = 5.00. 

Figure 8.- Continued. 
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Figure 8.- Concluded. 
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